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SPECIFICATION # S-001

tron vitic: Soiution Treatment And Aging Of Titanium Impiants.
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Coments for the heat
i» ~hall apply where it is

Zwaon applies to the -‘encx'nl process and quality assurance -
M7 ASTM FLIGS ind ASTM FI36 Surgical Imn»
process routers or purchase order:

’ i-,“_'HlCCﬂHQ drawd g,

wrad process and documentation nes :olution Treat and

T L-TlE L IUMENTS

Section ot zenernt rawurements {or a quality contrer vt

weat treatment of ttanium and ttamum alloy s,

snrication 1or Vi-ecno-2N S alloy for surgical imprant s,

snatiorea antum for surgical impian.,

e IAGUON e iRt RS

vecilicationn cor Ti-o v -4\ ailov castings for surgical i

ds of tensien tsiing o imetallic materials.

©ostmethod Lor tension esting of porous metal affo s,
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o -~ Z0EZDURE DEFINITICN
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Fhe tixtured ond proners identified inavacuum hee o L cer vendor customary

~hoe solunion renteg a2 process temperature o1 C8SCD 0 ninimum maintained
parameccr - ratl be maintained for a

orr wiile at nrocess cemperature. The process o
TOminutes soak dme

shbeargor quenched from process temperature to helow T TH0F ata minimum  cooling
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4. Chooviantoare o be :1g ed at a process temperature of 1 130F and a minnroy santained vacuum of 10 -
o Coreeess remperature. The nrocess parameters shall be muian. o v period of two (2)

4.3, LT are o e argon cooied from process temperature 10 below cUC! g -y cooled thereafter.

CUALTY ASZURAMCE PROVISIONS

I

endon s o comply with all quaiity assurance provisions for cquipmen and salerials.,

11
i

2adl supply all necessars samples required to perform post heat sovment mechanical and
woexamination.

R creoesteat wreated micro structure shail consist of a fine Widmanstatton «rnetogy | The structure

wee et aipka case and with oo continuous alpha phase along cram  cnmoerics. At the discretion

oo ender shack perform and submit metallogaphic evidencs vio o mesulls of the post head

cean Tl oruetre.

e canashallbe perfornied as per ASTM-F 1147 for porous oo i ASTM-E 8 for non
NN Y

ST T JCSUMENTAT

worrde e hat <hatlinclude but not e o iowing:
oo this o anbstatement of compliane .

Seul treatment Lot M umoer.
der rumbar

' ' )
TOLOSSCL DY Lot vumbor

Dooaanontiension st rosult
S tesiepecimaens Aail oc ceturned with the procecn 5L,

worresords inperpetuity, Where v s unable to
Conreguirement noa roconts <hall be transterred e - wortention.

cador sl orovade cordenee of aquality program as e 1 SQC-C1-1985. or
o cvndencs may inciade but ot finited to. certificat.on o o < and NIST
-oatrodling and meniering equipment used in this proce

T oI nomen~ s
- - - — ER Y|
: Canee 1o i sreciication shall be rejected.
. . e subiect to encmeering review 1o determine vhe'no: aw o nall be authorized.
Corlis choned, ol oo k testand documentatio o 2 7 - epeated for the
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20 Valley Street. South Orange . New Jersey 97179

SPE

CIFICATION #S - 002

Jitie: Blue And Clear Anodized Aluminum Instrumentation.

“oorianen applies to the seneral practice and process for the i . uch by anodizing of
L ocarts to be used as instrumentation.

Lreon specifies

neral oractics requirements for suriace o vl e ties. method of surface
Jiu tnshing HI'Enmmmnmuwn. This shall apply waen -0 oo cngineering drawings.
ad or purchase crders.

LI DLIDUMENTS

ation erseresm feawrements for a Qualit

wetice tor the are and Candling of Orthopedic imr: - .+ ruments.
o suadfurie terd Anoedizing

oy T At a sty Pro
10T o0l hanuac \111 1" i d(,d(.CS

t
=

wacnis detined by fred as o device used durme yurcio . Lcare,

JIPECTICNE

g
e 10 ¢ ahodized \;‘.:ui i%zl\fe a uniform finish. Uniienns oreierred to here as the
Comyone tvpe ol o daishing process. For exampic +. a1 -hall not have part of the
wchined and parr sanae i itis thus recommended “hat o viaea or sandpaper rubbed
‘,.:'i ¢ used i ak alunmum parts. Where part ceamen crinis the riginal machined
i such surface has a finish of roinches or better.

fizing may e sertonmed by sulfuric acid anodizive e 112128625 Type 1. Unless
necified
an 0.0007

Jlorohan conaeboe oot Grav 1 to 4 as debines . Y i

2 or purchase order decumeniatien no clear anodizing shall be

O ENTIAL
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32000 Blue anodizing may be performed by sulfuric acid anodizing per MIL-A-8625 Type II. Unless
otherwise specified by engineering or purchase order documentation no blue anodlzmg shall be

—n

thinner than 0.000
2.2, The tinal color shall be controlled to Panatone Process Blue as defined by PMS

-~

=.

e

Al parts \HOI! be inspected by the anodizing facility for any visible surface defects or. poor surface

«ii\cnim on or non andlZCd areas.

=Z-2RTING AND DOCUMENTATION

v narts shail be processed according to S-016.

<)

TUEITICN & REWCORK

creoact meeting this specification may be stripped and reanodized unless otherwnse specnfied by the
e docwmentation or engineering specification. »

CONFIDENTIAL
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SCCUMENTS

SPECIFICATION # S-003

Wikl . Pogps

Tl specitication applies to the general practice and process for the blue Golormg of T1-6Al-4V
. imstrumentation. ) ias

. ?{'

RN

R

weitication specifies general practice requirements for surface characterlstlcs method of surface
vernovien and finishing of Ti-6Al-4V instrumentation specified with a blue surface color. This shall
e benreterenced on engineering drawings, process routers and or purchase orders.”

[

¢ . speciiication of general requirements for a quality control program

ko

-. oo anedic Treatment, Titanium and Titanium Alloys.

1703 Practice for the care and handling of orthopedic implants and instruments.

“owsiieation for Good Manufacturing Practices.

~cer lelfindon

1

“lantation of orthopedic implants.

Tooo reaulrements

2 A0 IMSPEC

TIONS

S

»wetdic urgical instrument is defined by F565 as a device used during a surgical procedure involving

S

he RMS of the surface to be blued shall conform to the engineering drawing requirements. It is

recommended that where part geometry permits the original machined surface may be maintained
[ uch surrace tinish is 16 RMS or better.

wrtaee crehing during the process may degrade it. ¢
~--- \ivanodic treatment process shall be employed to coat deposit a single layer of titanium oxide
2 ihe entire surface of the part. Unless otherwise specified by engineering or purchase order
wotmentation the coating shall meet AMS-2488.
“he finad color shall controlled to Panatone Blue 293 or 300 as defined by PMS.

Highly polished surfaces are not recommended

datl Bemspected by the processing facility for any visible surface defects or poor surface

“Ueloaspestion is to identify any transportation damage to the parts.

CONFIDENTIAL
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it onatl be inspected by the processing facility for poorly plated ~urtice condition such as

=

= Criancoios peing a function of coating thickness and surface texture. wil ~art- 121l be processed based on
arior sample approval.

5. REFCRTING AD DOCUMENTATION
A parts sl be processed according to S-016.

" REJEZTICN X RENORK

' D

ne bestriped and recoated unless otherwise specified by the purch:
suicorine pecification,

-.1% Jocumentation or

;

COTUIDENTIAL
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SPECIFICATION # S-005

Spectiicanon Vicer 2ermanent Marking of Finished Orthopedic Implants wnd fastrumentation.
SCZF=E
P £
L i
T
rder
- Cotoauen specities general practice requirements for surface Lot erivcn. method of surface
1 masking of Implants and Instrumentation,
- LD T ZDITUMENTS
Socnration of Generad Reguirements for a Quality Contese ™ o
cootee e are and Handling of Orthopaedic fme o0 0 uments.
cocnieaton tor Ti-e AR BLTalloy for Surgical Tmpicat o o Cions.
~onnderd Guide tor the Permanent Marking of Orthopaedis Lt lomponents
Coeecitieation for Ti-08-4Y ailoy Castings for Surzicai et
- ~otiee sor Surtace Preparanion and Marking of Metadlic ~uro oo moiants
i 2oor bood Manuinctuime Practices
el is detined by FIof as a device introduced by sureiccir cencirating the skin or
waiyovith the intention that it remain within the body “oife - uraery.
- rent s detined by 303 as a deviee used during a surgical srecedure.
SR = ICEDURE DEFINITION
2 -hatl be performed by the nse ot a high energy tocussd - ~cam. The beam diameter
205" ata perpendicular nlane. Where marking fines = 1..r nan 03" are required. the
©beuse a wobble format 1o achieve the ArC Coy Lriee :'ez‘gun’ed.
- o coeer beam miethod s non-vontact line of sight marsane method. marking surface

2 and compensation are not necessary. Al characters and

-smbols shall be applied to
Seirnormal odanectev oroas preseribed by the enomeering drawing plane views.
oczsuliing from focws part surtace geometry are alloved 1o he extent that the resulting
meets e ewvin ccauirements of this specification,

CONEIDENTIAL



=L Tool cngraving
R Liarking may be nerformed by the use of a round rotating Burr . r rudiised Half spade Engraving
reot. The tool tip radius shall not be less than 0.008". Marking 'ne vidis -hall be defined by the
‘etter iype and size specification. Marking line width to depth ratie hail dhways be greater than
cne. Uinless otherwise specified by engineering or purchase orac: Jocumentation no
marking shall be made deeper than 0.015" . Specified line width- ~nail be achieved by multiple
passes at the appropriate offscts for wide formats. or reducti v ' 100l depth in narrow line
serimats. This marking method may generate burrs that are to be "o od in a manner that would
not deface the marking.
=2 Vicenaniend imprinting,
32,00 Meenanical imprinting is pertormed though pressure deformativn <1 the ~urface. All marking
fail result in round-edged and bottom markings and lettering. 7.2 2vurnze depth of such
mariings shall notexceed 0.003"
BEIERAL LIDELINES
Ll Mowridne Lucention
' ferning focaton on implants and instruments shall be specitica v - iandard practice F86 at
s that do net compromise the part integrity and provide « 2w such locations shall be
~oined on the engineering drawings,
. el ctiniat
Lol coancuarer's Loeos This information shall be marked on ail o oir - 22 he format indicated in
Sk the tocavon and heieht o the logo shail be coo 0 e engineering draw ing.
Ll o information.
Wl other mrormation o be included in the permuan. . “o o roof parts shall be Part
ot npormaton. Al character fonts used shall be Helvereo o - wrmonal. The actual size
“ooerined by the font sizosand indicated on the enginecrine ravvine. The location of such
s e shail be speciiied by shie engineering dravwins o0 cart The information
coree o i this :cuum shail be:
“reonent Lot Number. The tot number is an assigned numt o0 n0oeiing material traceabiiin
~Hamplant speciiie intormaton. This number is umique 1o s io ot of parts and is
CoLodonal ;\md bmg and shipping documentation. The lot i o are generated and
med as per ~-016.0 The number format is depicted in apponai L
- ooabesizeotine (,onuxmcnt as indicated by the purchase rees Jdccumentation and
= both part number and ot number is to be in the millin.cior “vimat as depicted in
[RY
e Tiaoror Tene nelection:
oo = Implants: Ti-0A -4V tmplants shall be marked using 12 taser eiching method. The
s mark shadl be dark blue 1o bark brown color,
o ‘r..:;iums: CoCr impiants shall be marked using the laser steame method. The resulting
b he dark hive o aark orown color.
Fev e sl Pedmplants o VNIV Pe Dplants shall be marked by cncraving or mechanical

Page 2 ot 3 pages

"Procedure { Revision Issue Date | Originator : Engincering
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L sieet ~nail be marked using the laser ctenrge method. The resulting
vatlhe Jan arown coim'. “Where the size of the part is to be marked and such marking is to
Soeinin el oy sarrac et Jhatare to be in contact wiii o ior instruments then it is
Trnded that encraving Lt maximum permitted depth s wsed.

HAL
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52,05 1IN coated surtaces: AH TiN coated surfaces shall be laser etehed.
Sark chue o dark brown in color.

20 e anodized Aluminum: Al blue anodized surfaces shail be .o swhed resulting in a silver

netallic marking,

Siue S=0AANT Al blue Ti-0A1-4V parts shall be marked by encriv e The resulting mark

<hall be silver to metallic grayv in color.

i e resulting mark shall be

Tl s parrs shall be inspected by the marking vendor for any visible oriies defects or poor surface
sendivon. Such imspection is to identify an transportation dame e 1o the parts.

oo A Lot numbers are to be verified and cross referenced between the idual parts and the
dpperting part number documentation.

RIEPCETHE AND DCCUMENTATION

4.1, S hal e nrocessed according to S-016.
FZLoTC TN L TTANCRK

toe e rrworkea unless otherwise specified by the purchasinu -+ _piauon or engineering

evorked msuch a manner o5 1o result in misiabeliing.
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ENDOTEC, INC.
20 Valley Street, South Orange , New Jersey 07079

SPECIFICATION # S-006

criication titler Specirication for Ti6Al4V Alloy Castings for Surgical Implants.

“his speciiication provides material and processing requirements for Ti6Al4V alloy castlngs to be used in the
manufacture ot surgical implants.

PPUICABLE DOCUMENTS .
20 ST Standards: i g ey
3767 sandard Specification for Titanium and Titanium Alloy Castings A

Foe md ard Guide tor Descalmn and Cleamm’ Txtamum and Tltamum Alloy Surfaces
_" S xd fest Methods tor Chemical Analysis of Titanium and Titanium Alloys

06 <tardard Test Method for Determination of Oxygen in Titanium and Tltamum Alloys by the Inert Gas
custon fechnique

47 sfandard Test Method for Determination of Hydrogen in Titanium and Tltamum Alloys by the Inert Gas
“esion Thermal Conductivity Method

Lenaard Specirication for Wrought Titanium 6A1-4V ELI Alloy for Surglcal Implant Apphcatlons

naard Specitication for Ti6AI4V Castings for Surgical Implants
RS RNI

S0y

TR "‘immum Atlov Castings, Investment: 6Al-4V: Annealed
. 1.1 .U8S Specitication of General Requirements for a Quality Control Program
7 tndotes Visual and Fluorescent Penetrant Inspection for Ti6Al4V Alloy Castings for Surglcal Implants
» Facotes Radiographic Inspection for Ti6Al4V Alloy Castings for Surglcal Implants

v Endetee general Guidelines in Good Manufacturing Practices
Laniec inspection Procedures

wts shail be manufactured using the Good Manufacturing Practices Guidelines established in Endotec
Sevibealion 5-016. Specification S-016 shall be used as an operating guideline for all personnel and
“zunimtions that come into contact with Endotec cast parts including all subcontractors and their personnel.
supcontractors utilized by the primary manufacturer must be disclosed to Endotec prior to any contracted
crecessing on Endotec parts. All subcontractors must be approved by Endotec in written form and the
saceentractors and their quality system must be made available to an audit performed by Endotec.

~arts shall be documented and controlled through lot numbering. Lot numbers shall be assigned as the
i iep to all processing. Distinct lot #’s shall be assigned to each individual metal pour. All certification
“wieranced to cach discrete lot number. All cast parts from each lot shall be accounted for at the
wierprocessing. Disclosure of accounting of all parts shall be available to Endotec when requested in

P
TSROV A

astwith tension test specimens (Figure 1) and chemical analysis specimens (Figure 2). The
o wl >¢ documented and shipped with the final cast parts. One tension test specimen and one
Setoewt nan s specimen will constitute one set of test specimens.  The tension test specimens will be
rougin all thermal cycles that the cast parts are processed through. The use of chemical milling
sionzstapecimens il be determined by dimensional conformance to Figure 1. Excess material shall

v he region deseribed by dimension ‘D.” The minimum required amount of excess material shall

CONFIDENTIAL
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s the diameter. Conformance to other Figure 1 dimensions shall be deiermimed by the ability to
S-.asi specimen to the finished dimensions. The use of chemical miiling ottt 1on test specimens is
aot reatred, Chemical analysis coupons will be processed through all thermal cyeies ana ciemical milling
cvelas nat he cast parts are processed through. It is assumed that chemical compositic 1 ana mechanical

properties o nibited by the specimens will be the same as the properties and compo it 1 the cast parts. On
\ O
fots ur ie

aan 0 preces the casting manufacturer will provide two sets of test specinens: on ots of 50 or
areater picces the casting manufacturer will provide three sets of test specimens.

A castrars shall be manufactured to an investment cast form under vacuum. Vacuum ‘ovels shall be
mamtained at & minimuwm vacuum level of 250 zm of Mercury during the stage of the casting cycle that is
characteriz2d by the melting of the raw material ingot and the physical pouring of the moid  After completion
ot the rhvsieal peur, the vacuum level shall be maintained at a minimum vacuum lecel o1 230 m of Mercury
tor 2 perred of ime deemed necessary to prevent excessive contamination of the cast parts.

i

S Al cast parts shall be provided with ¢ating removed. Gating includes all attachments that to not conform to the

“ndetec Drasang Specitication. Removal of gating should be done in such a way that encures the cast part
profiic s o twolated. Refer to the Endotec Inspection Procedures for cast part speciiications on permissible
a2 o ucie b for shipment.
i ».rocesaing done on the cast parts shall be performed either under vacuum or “muzr an inert gas
sreonsisting of Argon. Thermal processm(y shall be defined as any proces=inz i which
sovree e the cast part exceeds 1000 7F. Known thermal processing incaud s ut - ot Himited to
roosing, HIP processing. and any heat treatment cycle. Vacuum feveis wiall ~¢ noaintained at a
p ':wc] ot 0.5 .m of Mercury through any thermal cycles. Argen o Lavw s dn inert
tul o defined as a munimum of 99 98% pure. Maximum acceprabic i svels of Argon gas
. oointe to Endotec when requested in written form..
corvoms qadlpe used in the direct manuracture of any Endotec cast parts, o iaaterial is defined as
o 1w eoreen subject to remperaures in excess of 1000°F and has ret© 2 octioa complete
2w wen Seeasical anaiysis. inthe presence of complete chemical analy iz wirl. iooacnical properties
Lo Soocaneriad shall be assumed to be a certified master heat.
<o oo Lien of all cast narts shall conform to the most current. cominer: :;;;;, . ailable version of
RN ‘ Crormance to ASTA Fz 08 shall be determined by a standarc s inw aethod as described in
C B rnance to ASTM ['HOS for the acceptable amounts of ﬁ\\m- nath be s “mrmmed by

.

ot hod as deseribed in \S"‘I L1409, Conformance to ASTM {71 e acceptable
i on sl be determined by a standard testing method as described v =T E1447. The
co ot o of the material shall be certified by both the ingot manuractuior ' {the casting
v os Lo tng manufacturer may submit a chemical analysis of each lot tiat con st o only the
- sivarogen. Nitrogen. nd Oxy gen. The casting manufacturer’s ¢ micet anaivsis that is to be

RS “uciee shail be done atter all thermal processing and after any other mantikoiuring processes.
= T ianied to chemcal milling. that may alter the chemical composition it cast part.
oerties of all cast parts shall conform to the most current, commercial + wvaiiable version of
<rormance to ASTM F1108 shall be determined by a standard mcthow os nrescribed in
. aanufacturer may submit mechanical certification from the master 5 2at except in the
< et onaceeniable changes of chemical analysis between master heat and casune ‘ot Anv mechanical
' i -nall be done arter ail thermai processing is completed.

‘T cast parts shall be subject to a metalographic analysis after ail t1ecrmai processing has been
lographic analysis shail be performed on a representative samp:2 unaer 100X
<ttt etrmine the depth oor extent of the oxygen enriched. ci-phase stabiiizec laver or surface that is

o ~-.ase. Preparation of the metalographic sample must be done 1 - manner which retains
cture of the sampie. All cast parts shall be provided to Endotec i 2 condition that is free
‘ton of (e-case tree includes the removal of all spikes that are kiown 1o accur.,
2 rrecessed through a hot, isostatic. thermal cycele that is commoriy rererred to as HIPping.
weeesso o oad be defined as thermal processing at temperature of 1650°F -~ 25 T for a minimum of 2
¢ = hours at o maimntained argon pressure of 15KSI +- 0.3K31 -li? processing shall result

"

CONTIDENTIAL
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21w uissolving of any microconstituents deposited on any internal pore surfaces. A1l Last parts shall be
: >4 an argon atmosphere from the process temperature of 163071 -~ 27 ¥ lown 1o a process
perature o1 ot teast 1000° F after which the cast parts may be air cooled to room :zimnerature
<hall be subject to visual and liquid penetrant examination in accordance ' 1ith i.ndotec Process
Seectication S-007. Items rejected under the requirements of S-007 shall be hanaled -5 Iuicribed in Section 7.0
Retection and Rework. All cast parts must be accepted under the requirements o1 $-507 prior to shipment as
aceepted parts.
t1cost parts ~hail be subject to radiographic examination in accordance with Endoics rocess Specification
=-003. ltems rejected under the requirements of S-008 are not subject to rework without ¢\press written consent
rom the Pndotee Quality Department. All cast parts must be accepted under the requirznrents of S-008 prior to
~nivment as accepted parts.
Sord il east parts shatl be provided in the cleaned and descaled state as described in ASTN 3600,
AT adicast parts shall be shtpned to Endotec in a manner that prevents physical damage »o the mdividual parts.

Puoaaving shail consist of'a cardboala bO\ that s Smtable or land based shlppm" «ninternal lining if necessary
> o1 separate individual
; cast parts from each
. Lo ;‘rom sources outside the pac kaging. Al packaging matenals &hall lm ummtted to the Endotec
L adinn Vhopartiment for a written acceptance.
“ho e ave Caal! be processed to meet Endotec Engineering Drawing specifications.

- conform Endotec Proces Specifications S-006, S-007. S-008. und 2~ i \nv deviations

<10 these specification <ha ‘! be brought to the attention of the nuciie “ualinn Control
sritten jorm. Cast parts that do not meet any aspect of these specitic i1l not be shipped
Cealwrrosrien consent by the Endotec Quality Department.

v

_ PROVISIONS
. soocwarer hall maintain o gquatity program such as defined in AS

© v rquivalent.

SN T U IENTS
) AUREINEE B RS NTY
’ wirer will be prowma with the Endotec Inspection Procedurcs. e rrocedures will give
ons on inspection technigues and equipment and shall pe.mm “yomnaunle sizes of cast
wio b ceseribed by the same £andotee Engineering Drawing, The Encoisc -y pection Procedures
Suic o s e cuidelines for the casting manufacturers to perform in-process e ial dimensional
© oot o Enaotee will provide the casting manufacturer with the Endotes o5 on Report to be

= w' dimensional inspection. Specifications on the Endotec Insp :: Report may deviate
v aduize Bogineering Drawing specifications. The Endotec Inspection Rupoct -pecifications shall

Docccu o east part dimensional inspections.

nuiacturer will use an acceprable sampling plan to generate dimensicnci data tor each lot in

} i1 Ss-cast condition prior to chemical milling or any thermal processing. The Endotec

rort will be utilized to generate the final dimensional inspection 11x 112 {inished condition

12. Al dimensional data will be available to the Endotec Quality Cuontrol Department upon

“leie i nwhere the presence of weld repairs hinders the Endotec Inspection Procedure. the presence
Stowecwmrair shall be noted in the cast part dimensional inspection. Rerer *» “Loie 2 in $-007 for
arlesnoie erricurations of weld repairs.

N ‘ .
FI0 eat Jull be inspected for surrace derects in accordance with S-007
S Ragiourannie aanoonon
SO0 e natl be inspected for sub-surtace defects in accordance with S-003.
DAL EPORT NG T T AENTATION

T D <o snadl idenufy each ot it the manutacturer’s name. manuracturer's work order

CONVIDENTIAL
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nunber. ertaf numbers corresponding to the radiographic examination. and the macter nicat fot number in
accoraares with ASTM B367.

6.2 The cast parts hal 1 ve lot controlled through all processing. Lot number shail be reterree to on ail certificates of
contormance and clearly marked on each cast part prior to shipping. Marking the cast rarts with radiographic
inspection serial numbers may be substituted for individually marking each cast parr i o1 numbers. Any
mariiing must be clearly displayed and easily traceable to original lot numbers.

0.3 The casting manutacturer shall perform and certify all tests and processes required by ASTNM 3367, ASTM F1108
and this -peciication. Certificates of conformance to the above shall contain, but not ! um!:d to:

a) Chemical analysis of master heat in accordance with ASTM F1108
by Gaseons Chemical analysis of cast parts in accordance with ASTM F1108
“echanical properties of master heat in accordance with ASTM F1108
dy Mimad dimensional analysis in the torm of the Endotec Inspection Report
‘taee vendition test reports ot cast parts in accordance with S-007
roaranhie test reports of cast parts in accordance with S-008

THON SN2 REWORK
Salieastpents refected for surface discontinuities either in visual inspection or tluorescent penctrant inspection

wrad by wudmo All welding processing will be of the inert-gas-tunusten- ¢ methed commonly

[N BN
1i PN

ererr e o TAW L GTAW welding is detined as a thermal process and theretore = voverned by the
i s as deseribed i section 3.6,

St aaaaiaciurer shall submit a procedure to Endotec for written approval ali G4V rowork processing.
Jorioteee e aoince but not be limited to personnel qualifications, material 'mg 2w carirol (i.e. shielding

Eor material. cleaning agents. efc.), equipment usage and contror ;2.vd.n2 2y cast part
n2 procedure. and guality assurance system.
. ~or2wvith the following restrictions on the surfaces as detinzd It - - nais
dcate - e marerial conforming to ASTM F136 shall be used with no exseptic
<eotza dimensional inspection for straightness or rejected in dimension

A of §-007.

~2ction for

“toreelw may be subject to rework. Mechanical straightening or any tpe oi coming operation must
W s e torm by Endotec on an individual lot basis. If it is determineu taat ibe rework operation
. it peraton on other fots. the rework operation may be approved in the wriven torm for an

veld repair or mechanical straightening shall be subject to a suess cotiel. Lmnealing

‘ on 0"" Casting manufacturers must meet the requirements ar AN -891 v, Section 3.5 on
eat o Lomes Crocess parameters for the stress relief cvele shall be defined as heating *he cast parts in an
CHER N N I SO O nmtamed vacuum of 0.5 um of Mercury to a temperature in e range of 1300°F -

. h ‘ e selected temperature within z25°F for 2 to 4 hours. furnace <coling o at least a
crreriiioe L a0 Fand air or equivalent to air cooling to room temperature. Furracs coosing tfrom the
crevten o, emperature of 13007 F - 15307 F +/- 25°F should be a uniform cooiing thar 1s done in a manner
ogecs oo eactiny tiermal related. residual stresses. A HIP cvele as defined by Lection 311 may be used
Bl s :‘31' of, annealing thermai cyvele

iy s olenad be performed on the cast parts prior to final visual inspection. ;nai peretrant inspection.
Al 2oL aspection, and final dimensional inspection.

CONFIDENTIAL
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20 Valley Street. South Orange . New Jersey 07070

SPECIFICATION # S-007

cification title: Visuai and Fluorescent Penetrant Inspection for Ti6Al4V Alloy Castings ter Surgical Implants.

iis <pecitication detines the visual acceptance criteria and the fluorescent penetrant :nspection criteria for
FieATIN alloy castings to be used in the manufacture of surgical implants.

‘» (LD DOCUMENTS

STA Standar ds:

B60e Standara Guide for Descaling and Cleaning Titanium and Titanium Alloy Sur:aces
<1007 Standard Practice for Liquid Penetrant Examination.

Fou! “undara Practice for Fluorescent Penetrant Inspection of Metallic Surgical Im»ians

upptement D Recommended Practice, Personnel Certification and € _raticotion in
ructive Testing
5 specification of General Requirements for a Quality Control Pracram
N S crufication & Qualification of Nondestructive Test Personned
¢ritcation for Tio AV Alloy Castings for Surgical Implants
~- o eauier veneral guidelines in Good Manutacturing Practices

RN

L O N S’FC ION PERSONNEL
S astean sreonnet who may be responsible for any cast part inspection shall hay > x cunimum vision rating
G oo s orlows:
oo Tiomus Vision Fester 20023 or better
seen geuityn Jaeger Type 2 at 14 inches or better
vonoLnens Averagze(# of 6 responses on Titmus test)

Coaowre eact performing fluorescent penetrant inspection shall be qualified in _cooréance with
T = na or ASNT TC-TA Suppiement D.

AL AND METHODS

: il e processed in accordance with ASTM F601.

S cenctrantmaterials shall conform to the latest version of MIL STD 6865 Tupe | and be of

o sovetorgreater. All tluorescent penetrant materials used on the cast parts shall be of the water

LoGope undess express written permission is granted for use of other materials.

M hicescert Cenetrant inspection shall be performed atter all thermal processing. _hemical milling, or surface
o onernil rrocesses are completed.

4oL loreseent renetrant imspection shall be performed under black light with a minimum ntensit of 1600pW/em®

T . ches.
4.5 Cust pars
visaal g il

< urtace definitions as found in Appendix A. Surface definitions shall be used in determining
recent pengtrant inspection acceptance criteria and rework instructiont

TN EAL o T PLUTION

CONTIDENTIAL
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S5 i cast parts shall be inspected under white light at 1X magnification.
* 2 Finacvisual inspection shall be performed after cast parts are cleaned and desiccated in accordance with
ASTM B6OO '
53 “\’isllai cast part acceptance shall be in accordance with S-007, Table 1. The surface definitions referred to in
Table I are found in Appendix A. -
4 .ceeprable configurations of weld repairs shall be found in S-007, Table 2. The surface deﬁmtlons referred to in
anlc 2are Iound in L\ppendn\ A. -

"

md desmled condmon

020 DUALITY ASSURANCE PROVISIONS S, ;
0.1 7The casting manufacturer shall maintain a quality program such as defined in ASQC c1- 1985 or equlvalent

T REPORTING AND DOCUMENTATION
T the castng manutacturer shall perform and certify all tests and processes required by this AS'I'MyF601 and this
pecitic avon. Certificates of conformance to the above shall contain, but not be limited to: .,

1) Fluorescent penetrant testing of cast parts in accordance with ASTM F601 ° . *~ :

b I mo'esccnt penetrant materlals in accordance with MIL STD 6866

41 Surrace nmsh testing of cast parts in accordance with S-007
23 Visual Inspection acceptance of cast parts in accordance with Table 1 - ‘
) Weld reparr configuration acceptance of cast parts in accordance with Table 2 B

AT TTION AND REWORK
S ewerh o cast mm, in the form of weld repairs shall be processed in accordance w1th S»006 Surface
.\.-fE won o veld mapping shall be found in Appendix A. Acceptable configurations of eld reparrs shall be

ound E‘.m 2 DS

CONFIDENTIAL
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Table 1

Surface Discontinuity Acceptance Criteria

Positive Discontinuities

Negative Discontinuities

Surface 1 Surface 2 : Surface 3
P Surtace Name Articulating/Polished Surface Porous Coated Surface .|  :Edges/Polished Surface
Maximum Height 0.010 0.010 <~ 39:0,010
viaimum QuvArea 3/in? 3/in? - et 3 in? o

Surface 1 Surface 2 “Surface 3
e s Name Articulating/Polished Surface Porous Coated Surface Edges/Polished Surface
CCloimum Diameter 0.010 0.020 : « . 0.010
ciomum Depth 0.005 0.010 ' 0.005
Aasamnum Leneth 0.010 0.020 - 0.020
Shawaimum Qo Area | 2/in? 3/in? 3/in?
_Prmmum Spacing | 3X 3X 3X

oo wodd shuts, cold shots. aligned oxide inclusions, cracks, or other linear inclusions shall be allowed. A linear inclusion

s uenned

as an inclusion where the length divided by the average width is greater than 3.

v wiconuinuities with sharp cornered features are permitted. Sharp corners are defined as corners with less than a

PO radius.

©Dertor g discontinuity may be assumed to be 1/2 of the discontinuity diameter.

. n\':“.

;A be assu

. Sy
qlerniela

A
nea

to be the diameter of the circle that encompasses the discontinuity.
n theight era discontinuity should be measured or referenced from the defined profile of the cast part.
ble disconunuities detined to be less than 0.010 diameter.

“uranens o discontinuities are permissible in the same area provided the total number and spacing of
~LoCiiinues does not exceed what is permitted for any one type of discontinuity.
Camensione are i inches.

CONFIDENTIAL
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Table 2

Weld Repair Acceptance Criteria

Positive or Filler Rod Weld Repairs

Surface 1 Surface 2 Surface 3
Surface Name Articulating/Polished Surface Porous Coated Surface Edges/Polished Surface
Maximum Height 0.015 0.010 0.010
Maximum Length 0.250 0.500 0.375
Maximum Qtv/Area 3/in? 3/in? 3/in?
Minimum Spacing 1X 1X 1X

Negative or Fusion Weld Repairs

Surface | Surface 2 Surface 3
Surface Name Articulating/Polished Surface Porous Coated Surface Edges/Polished Surface
Vlaximum Depth NA 0.010 0.005
Maximum Length NA 0.500 0.375
Maximum Qtv: Area NA 3/in? 3/in?
Minimum Spacing NA 1X 1X

Notes:

[. Lengths may be assumed to be the diameter of the circle that encompasses the discontinuity.

2. Depth and height of a discontinuity should be measured or referenced from the defined profile of the cast part.
3. All dimensions are in inches.

CONFIDENTIAL
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SPECIFICATION # 5-008

areinspection for DA ALV Alloy Castings for Surgical I'npiun: -

iy

i oneetines the radiographic inspection ucceptance criteria for Ti-o \i- .
Ve o of surareal implans

.

<o olastmgs to be used
RN D oo f

or Radiograpay o1 ast Metallic Surgical Implants
Y e -

cleerenee Radrozrarns of Investment Steel Castings o1 Aerosiie oo
) ' mnel Qualitication tor Mon-Destructive Testing
Tovent D Recommondes Pracuey. Personnel Certification o * A
Corrx fesung

oonnanon or G s tor a Quality Conirel
. ;f-k..“)l o wrings for Surgical Impiany

" lanuflicturing Practices

adelin s 1y

SaTo2ast bt iHSpCCiE()‘I

SR ision rating
P lrohes or hetter
s test)

ceenshall be qualifica in ooe

el

STD 410

MFe2o.

pertermed after all thermay precs Coted.
- "c i ucgom*'; vith e oilowing guidelines:

Ledmoast tar

srarn continuities with diameters or fo. o - -nail be
":z\ guideime 2noeeds die Lecera

nce standards or ASTNY -

ram such as defined in .57

DA

ST wquivalent.
UATION

i ts and processes requircd
o Wb apoy 2 hall contain, but nor o
RENAE (.;coz'.lm\c: ‘»\ith ASTM F620

LUar i coesriance with $-008
Couheast: Darts

~tiand this

s of et

L . 8 13 not permitted =i
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SPECIFICATION # S-010

SR SR

wn Tide: Material. Process. And Inspection Procedure For Pnwous Coated
vitanum Orthopedic !mpl:mts.

o g

i
ivi

G T e

s pecilication describes the ceneral process. quality conte: oo nrements and
©pection eriteria for the porous coating of surgical prosthe: o -~ucification shall

o ovien referenced en enginecring drawings process router s ~uichase orders.

e m e
- S

CDooDHeaton appres 1o zeneral process. quaiity oo nents and
Soctionoeriteria Py the poreus coating of surgical prosti. S M ASTM-F67
ot B8 and WU NSRS areical implants.

S L CAEBLZ DCCUMENTE
CSpectiicaia i of Coneral Requirements for o ot ©o Urogram,

03 Prachioe o the e and Handling or Githoreos . S and Instruments.

Ctoospecticouen i e A=V ELTalloy tor seee o wpplications.

Cpecticaten v sailoved Tianium tor S
SIS Speaiiennon oy MoV aalloy Castinzs S0 L taplants,
cliton Dreaimentand sama ot Titanium Impiani..

Foeitication or Cooa Manutacturing Practices

SRR ey
- “ i \/

ool implan

; cEIoSasadevice inrodiccs ey penetrating
Srermucost of e Pody vl die intention that it remas s iy he body
woourgen

= I
<.t

FRoSition 4 arreies ased for this porous coat W precs s snail meet the

ol having abricht. mocis o riee finish and be free

CTUNTIAL



Puoe 2 oof 2 pages
pe . of 5y
Sroceaure RRevision | Issuc Date Originator : Enginecring !
eares . w SETEEY Ho C10/4/95 Michael J. P-cras

| iy B |

4 .om W

A iccnadl e sereened to the 'S Sieve Series 43w o .-

mm o m memen = - =

n Rz Zs /) PROCEDURE DEFINITICN

wompiants snarl be fixtured and properly identitied in gy 2onber as per
Ceher customary practiccs.

a.l rering shall be conducted invacuum. or other suitable proteci i sphere, so as to
a2 that the "uultmu product is free oF oxides. discoloration.  aner svidence of
Senmmation,

e hecoadng thickaess shail be specified by engineering drove e . osase order
rercament. Such thickness shall be specified as the number oi 2 oy oads. with a

“ine drmensional thickness between 0.25 10 033 mm per '
. nrering heat treatment Hhail be performed as per S-097 ~uoc Coreatment shall
- idsred as corequired and pecossary secondary process o o emg

L T ASEURAMCE PRCVIS

NS

O s o compyr

v el gualiny assurance provisio e

crertormine e s nenne process shall supph L
Wstb ot aoammert mecbhamieal and mu.Jh:;:
coaunz - aneres soal oo crean and brighte The i

Cunnnnatons The coonne Shall be free of oo
IR S TR AT T

srrsnael e orpe vnze 3 IoiO() wm, o ah gy o
Cobconeroomingr annooo v o S0 o0 0%

aeina b e corers coaing shall be pertormen o

Lo Ione e renntt U e porous coating shadt e

ointerzond hear rremiment. the composition of ok

stooaben o A T T nd ASTM FTRG o e

AR}

fechanieal prepert oo

1

=136 material or.

<y means of a 0-neeor

AUChing and

ChConnectivity,
PRI

oL d s the amount of {usion sere

Sy
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- ot the beads ({70
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b . the following:

dor shail provide cerntication that shall include bt o

Acterence o this specification and statement of compi'.:
: endor neat ireaunent Lot Number.
. urchase S drder number,

MPIAnTs preces sod oy Lot Number.

oo eauTIent Qs oil st resulls.
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NI RETRTH
ERSRNEEN R R RS PESACE R

h .. mplants.

e Tt eceel cens shall be returned oh

‘e vendor 1s
~od to Endotec

Coersnartretaan

UL e
fined In

CRIOr o ' ed to.
nioring



Page 1 of 6 pages

- Specification | Revision Issue Date Originator: Engineering

0011 | C 11/1/99 Michael J. Pappas

ENDOTEC, INC.
20 Valley Street, South Orange, New Jersey 07079

SPECIFICATION # S-011
specttication Title: Standard Practice and Process Specification for Ultracoat® on Orthopedic

SHRIRTIIEN

Fhis specification applies to the general process and quality control requirements of the
application of Titanium Nitride on F136 and F1108 implants with and/or without
articulating surfaces. This specification shall be applied in the following order of
precedence when referenced on 1)-purchase orders, 2) process routers, 3) engineering

drawinoes,

Uiy specification defines general and minimum requirements for surface characteristics,

eted of surface preparation and practice for the application of UltraCoat® TiN on
rhiopedic implants with and /or without articulating polished surfaces.

L= CA SL DOCUMENTS
ficable issue shall be the issue in effect at the time of processing.

Lm0 -0 1 Soecification of General Requirements for a Quality Control Program.
. INI-[363 Practice for the Care and Handling of Orthopedic Implants and Instruments.

NP6 Specitication for Ti-6A1-4V ELI alloy for Surgical Implant Applications.
vSTN-ERT Specification for Unalloyed Titanium for Surgical Implants.
v PNETHT0S Specification for Ti-6Al-4V alloy Castings for Surgical Implants.
~- U9 Material. Process. and Inspection Procedure, Porous Coated Titanium Prostheses.
== '1o specification for Good Manufacturing Practices.
=13 Process and Quality Control Requirements for Polishing Orthopedic Implants.

»-01S Process and Quality Control Requirements for Glass Bead Blast Finish on
rinopedic Implants.

oo U Qualiy Sy stems-Model for Quality Assurance in Design, Development,
Creddcton. Installation. and Servicing.
SIZEMITICNS

Srruspedic Ymplant, As defined by F565 is a device introduced by surgically
netraung the skin or mucosa of the body with the intention that it remain within the

CONFIDENTIAL
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hody tollowing surgery. In addition these Implants shall be manufactured from F136 or
[7 108 base alloy and may or may not have porous coated areas per S-010.

Coating Facility. The administrative entity and location where the actual coating is
applied. This may be a contracted vendor or an Endotec departmental entity.

QUALIFICATIONS OF INSPECTION PERSONNEL

i inspectors shall have a minimum vision rating in one eye as follows:

1.

al
Y

1
b

~

[

Tt

e

CC:=

€]

Near vision: Titmus Vision Tester 20/25 or better
Near vision acuity: Jaeger Type 2 at 14 inches or better
Color vision: Average(4 of 6 responses on Titmus test)

S/PROCEDURE DEFINITION

Pre coat inspection and handling:

All components shall be visually inspected by the TiN facility for any visible
detects such as surface damage or poor surface condition.

All components shall be handled with gloves in a non-destructive contact manner
to avoid any marking or abrasion by other implants, contact materials and/or
fixturing.

Implants in an unacceptable incoming condition shall be segregated and the
Jquality assurance manager of Endotec shall be contacted for instructions as to
thetr disposition.

Al porous coated implants shall be protected at all times from all solid
particulate contaminants such as fibers, blast or machining media and dust.

suriuace cleaning

I‘-wq

PPSIRFaN

'
[P

Where required. the coating facility may at the permission of, or as prescribed by
the purchasing documentation employ final polishing or cleaning methods to free
the implant articulating surface of residual contaminants and to restore surface
brilhiance.

The Implants shall be free of contaminants prior to coating application. The TiN
tacility shall perform all cleaning processes so as to remove all contaminants
visible at 2X or lower magnification. The cleaning process shall include but is
not limited to the following sequence of operations:

6.2.2.1.  Hot immersion degrease or equivalent. The temperature shall be
within the 105° F to 130° F for a minimum of 15 minutes.

6.2.2.2.  Hort Alkaline Detergent Ultrasonic bath. The temperature shall be
within the 105° T to 130° F for a minimum of 15 minutes.

6.2.2.3.  Spray rinse.
5.2.2.4.  Multiple stage deionized or distilled water immersion rinse.
0.2.2.5.  Vapor . Hot air or Equivalent Drying.

S caring cleaning and prior to FINAL drying shall the implant surface be allowed to dry,

the cleaning baths shall remain to an absolute minimum. This is to minimize the
alts by the drying cleaning liquids.

CONFIDENTIAL
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A { g

n.o.1. Al masking requirements shall be specified by the ~vi> 0 0 Lscument or
engineering drasving. Al internal cavities are not exp..iou iy ~¢ coated. and that
a transitional area is expected from internal to externai niriwees. This shall not
be considered masking. as itis inherent in the line o1~ Coaiacteristics of the

process.
. ' . . \ ~ R) rpreng s L .
5.2.20 0 All Implants shall be coated with UltraCoat™ Tix vy 27 car ™ apor
Deposition.

6.3.2.1.  The coating vvele temperature shall nothe 1o o 7S0°F or greater
than 1000°F.
0.3.2.2.  Class | to Class 4 surtaces shall be expeaed - . i cnamber surface

cleaning (Conditioning) nrocess for a net minimum .-, unutes for each
surtace. Longer time enposure may be necessary for 2. v . ccometries and
2xposure shall be such that the equivalent minimum o Thus longer
conditioning 1s oermittad as necessary so as to attair .+ ooy clean surface.
0.3.2.2. Macro ana micro particles shall be mini»- 0 -+ us methods
SUCHH s Bigh current ;omral and other method= 1 .. :onof the
soanng “:i!},, Th«: oresence or evidence orsuch L . 0 uingin visible
Cetds. or e wss of surtace ortlliance on the posi oo - .1 ariaces, shall
Thitute pomnds o inal oroduct rejection.
i : ti=rribuien shall meet the thicnne i.nts specified by
: neering documents. Coating eve o - oo shall be
rtsted oy e coaumn aeiity so as to achieve the o0 0 -0 ness.
Sl 0 Fintaring e orientation of parts inthe o o0 v ne such that the

v tichaess ceaurements and distribution are -~ 070 by purchase
sacr e poropraie ‘.A:_;::'.vwin'r documents.

oo 2 The cD"[i:!_j “hiciness shall be determinel "> © . upon inserted
seheverny conting oo che vicinity of the fmplas “onnad to the

cror circumierence o e fxture. The coating ‘!.»\ .. .. iestcoupon
daart be z‘.uzmu'c;i cneceoord
SIIR i Aness correiation factors between imp:i oo is. soupon coating

hickness <hail be estabiished and used to compute the o2 ze TiN thickness
nimplants as specitied. 'Vhere available. direct non- 0 ¢ oating
hichness measurements may be used to replace compuic: otition methods.

M cerrelation Tactors <hail be :elntcd to chamber <ie0 7 s sart
ontieuration. and o ‘._Ec parameters.

S 2rOCesses

surfaces mdicated as nolished shall be post coar »o - 20 i Hutted to
Tooaurtace fineen o tie s uriace m.ox to coating. All i e onero particles
1:

emoved or polisied 1oy g finish as specified by the 2nuimne e documents. In
colt noliseing «hadd urose any areas of “substandora o o ane shall be

ST2CHION G TN D220 Tici.
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o200 All Implants shall be subjected to a minimum of fitteen = minutes of

virenment shail be at a mmmy 02 W at 25khz to
Stz and 100°F w0 130°F. This shail be referred to as tiw f,’iw:i.~-'t‘-ac sdhesion test and
shatl be performed atter polisiing and prior to tinal insp n

Sooasonie soak. The aitrasonic =n

iNSPETTION PROCEDURES AND QUALITY CONTRCL

- Leeeiving
7L All Implants shall be inspected for any visible surtaee <vicets o poor surface
condition.
ToiZo Albimplant surfaces shall be inspected for any surtace @it or particulate
contamination.
Tl Finai Inspection

. s

2.0 Followme ulrasonic exposure. all parts shall be inspecicl + o+ surface and
coating detects. Detects shali be marked and classitics
72,014 VOID: Areas void of coating where the ~ur . i material is visible.

Phis shail -aclude all areas ot discoloration.
TAL20 RO Areas ol‘arcing whether covered » s - uont coating or

not. This \,imi} inciude imear and circular micro are

T2 MASK: Uneven or incorrect masking.

72004 DA \l x.(}'i Surface damage as a result - - oo aisuse. All
Ceible aerciches shail be sacluded in this classifics

72003, POLISH: substandard post coat poiishing 17~ vt

S0 T TN AND DCCUMENTATICN

o1

= brs shall be processed acenrding to S016

oINS ol Sipments e coalia :' tacility shall provide « _200 7.0 vt conformance 10
Tocttization. Yuch cerntizate shall contain L but not be
e looodnatng evelre \.‘mecr.
Caeoomplant Lot Samber.
’ Cloatmng o \:%: .i;nc;'.
“oating thichiiess ra) as computed. (b) as correlated s 520 iic implant type.

Lo A mimimum of L3 of the test coupon attached.
Statement Croompliance w this specification as it appiic - ho particular parts

Leony of the inspection reports attached.

sung faciling shadd retain the process and test records 10 -2 -oinny . Where the

»inable to mamtain the retenuion requirement such s 0 hall be transferred
oo ror retention
' oauest the vendor shail vrovide evidence of a quaiity procram as detined in

iSO S08L orcaun aient

UM TTTENTIAL
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RECETCTICN & REWORK

L eimpiants, rejected at the receiving stage shall be segrcoaicd o nuotee’s qualin
~urance manager shall be contacted for instructions as to therr . & resiion.

. tmolants may NOT be stripped and recoated unless specificd b e Succhasing
iooumentation or engineering documentation. The coating thickrnos requirement for
soated implams shall apply. and shall be considered to be tie #iicines - of the top-
aciiiny sitheuat an

Tass Lediert Surface classification for TiN thickness and quality characteristics.

- surmace Hentification Surface Finish
i Polish or Polished 0.10 microns
Articuiating : 0.03 microns

1
‘
i
!

i Aroeulatmg Spherical ! 0.025 microns

Table &, Surface Finish Definition

'fs.;‘:i;:ting: don engineering dmwmos

" one per ! sq. i1

‘m "oone per | sq. in

.

<Hatag spnerieals as derfned on engineering dravoin i,
Noovoids
o ATes
Discoloration

ychness oo 0 Nerens

ering drawings and ALL w2~ o cns trom

G2 O NON Artisiiding surraces

oonds arazerthan G087 one per Y sq. in
NocAres foraer than 008" one per Y4 osq. n.
. I)iscoior::ti{,»n

]

carckness o T Mlicrons

s defined as solished or classified on enmnec"'ng Jra e
w0 oids Barzer than 210" one per V4 sq. i
Vs 10 0.0167. e per @ sg.in

o Discoteration

. - e
TN eSS O o2 Mlierons

Dorronotdetined as polisited ( Machined. glass beaded. sang “lasted. etc.),

H

sihradius of 21sT o amailer. All porous coated <t o

257 ome per 1/4 sq. in
ne ner |sg. in

Ords aroer
SR T I
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0011

Fhickness up 1o 8 Microns {No visible substrate)

.
R
fais

Viaskinz line (Discoloration) 0.031 wide allowed at the border -
ariace transitions from internal to external surfaces where the inter

[

MEASKG

i e i
}Ullit\,\.‘“ﬁ

han T finmee s

Porsiine T lacss-ahere macro particles are iteerated within the coating structuy

by vy g
[ATRE AR N O G A N S

uriace classes such features are aflowed up to .01 diameter at | ne

Gt ooy

TAL

S e g v
I r
’ - PR T 4

isual surface wavyness. Such features are not permitic:

Puppas

“aiec 10 uncoated

pening is smaller

S cubsequent post
~nclass | osurfaces.
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ENDOTEC, INC.

20 Valley Street. South Orange , New Jersey 07079

SPECIFICATION # S-012

Specitication Title: Standard Practice and Process specification for UltraCoat ®on
Stainless Steel Tools

SCOPE

.1 This specification covers the minimum requirements for surface characteristics,
method of surface preparation and practice for the application of UltraCoat TiN
on survical imstruments and Implants.

AFPLICABLE DOCUMENTS

-

VS TM EF899 Standard Specification for Stainless Steel, Billet , Bar and Wire for
surcical Instruments.

DEFITICONS

[}

Srthopedic Instrument is defined as any device used during a surgical procedure.

23 |/ PROCEDURE DEFINITION

Pre coat Inspection.

.11 Al components shall be visually inspected by the TiN vendor for any
visible defects such as surface damage or poor surface condition.

4.5.20 All components shall be handled in a non destructive contact manner to
avoid any marking or abrasion by other instruments or fixturing.

+.2.3. Instruments in an unacceptable incoming condition shall be segregated

and the quality assurance manager of the customer shall be contacted for
instructions as to their disposition.

s

4.0 Surface cieaning.
+.2.1. The instruments shall be free of any contaminants prior to coating. The
i vendor shall perform all cleaning processes so as to remove all
contaminants. The cleaning process shall include but is not limited to:
+.2.1.1.  Hot degrease or equivalent.

FEEY b

+.2.1.2. Hot Alkaline Detergent, Ultrasonic bath for a minimum of
tive munutes.

4.2.1.3.  De ionized or distilled water soak and rinse.

+4.2.1.4.  spray rinse

4.2.1.3.  Vapor Dry or Equivalent.

CONFIDENTIAL
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4.2.2. Where required. instruments may at the permission of, or as prescribed

by the purchasing documentation employ blast methods to free
instrument surface of residual contaminants.

+.3. Coating
4.3.1. All masking requirements shall be specified by the purchasing document
or engineering drawing referring to this specification.
4.3.2. All instruments shall be coated with TiN using the UltraCoat Physical
Vapor. Deposition as described herein and S-011.
4.3.3. Coating thickness shall be at 2 to 4 microns on all cutting surfaces, or as
otherwise specified by purchase order and engineering documents.
Coating time parameters shall be adjusted by the coater to achieve the
specified thickness.
4.3.3.1.  Fixturing and orientation of parts in the chamber shall be as
specified by the appropriate engineering or process
drawing

4.3.3.2.  The coating thickness shall be determined by a test coupon
inserted with every coating cycle at the vicinity of the
mstruments and oriented to the exterior circumference of the
fixture. The ball crater method shall be used to establish the
thickness. Coating thickness correlation factors to the coupon
shall be as specified by the appropriate engineering or process
drawing

- Yot Coat Processes
4.0 Al insuuments shall be subjected to a minimum of five minutes of

ultrasonic soak. The ultrasonic Environment shall be at 2 kW 20khz and
120°1 .

+1cFZCTICN PRCCEDURES

R Receiving

S50 Adlinstruments shall be inspected for any visible surface defects or poor
surface condition.

Final Inspection

5.2.1.1.  Following ultrasonic exposure , all parts shall be inspected
for surface defects resulting from:

5.2.1.2.  Areas void of coating larger than .005"

5.2.1.3. Areas of arcing whether covered with subsequent coating or
not ot combined length and width larger than .125".

5.2.1.4.  Arcasof discoloration of combined length and width larger
than .125".

5.2.1.5. Uneven or incorrect masking line location.

£.2.1.6.  Surface damage as a result of mechanical misuse of the

mstrument.

=ZF7ZRTING AND DOCUMENTATION

CONFIDENTIAL
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0.1 M instruments shall be processed according to S-016.
9., i the time of shipments the coater shall provide o cortiticaic ¢ -cniormance to

‘his specttication. Such certiticate shall contain. but not He o o
0.2.1.  Coaung cyele. Number and date.

I

6.2.2.  Ultrasonic exposure results.
P : o . T
5.2.3.  Coating thickness as required by this specification.
o0.2.4. A minimum of {73 of the test coupon attached.
n.2. The vendor shall retain the process and test records in perpetuine Where the

vendor is unable to maintain the retention requirement such ;eecrds shall be
rransterred to Endotec for retention.

S ' pon request. the v endor shall provide evidence of a yualits reorm as defined
2 ASQC CI-1985. or cquivalent. Such evidence may inchuge. it aot be limited
wo. eertification of caiibration and NIST traceability ot ail conraiiing and
monitoring equipment used in this process.

< z.ETTION & REWORK

JEistruments, aniess othersise specified by the purchasie . upentation or
Cnumeering specitication. may be recoated. The coating thicii.s oouirement
seccoated instruments shatl be the cumulative net ot caen o o el

e

Ceruments may e rceoated tree times without the aece o oo Cring review

DETOV G

S TIDENTIAL
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ENDCTEC, INC.

-0 Valley Street. South Orange. New Jerseyv 07079

SPECIFICATION # S-013

K

spectiteation Vide: General Process and Quality Control Requirements and “nspcction Criteria For The
Polisining Of Orthopedic Implants.

20T DS

A ! —

i Bis peciiication applies o the general process and quality control requirerents and inspection criteria
crhe edsiing of orthopedic implants.
[ Bl e

scation specifies general md minimum requirements {or Guw waticteristics, method of
wtion and inspection eriteria tor orthopedic implants with 4;'1:;"':‘.2»:1; polished surfaces.

whien referenced on enaineering drawings. process toaic. - 0o purchase orders.

e 2T m 2L DOCUMENTS

S - (R

Ccrication of General Requirements for a Quality Contre, o oum.

Lactice tor the Care and Handling of Orthopedic Implant~ 2o . auments.

sitcation for Tianium ¢ A4V ELL Alloy for Surgicai mnpoant Spplications.
vocieation tor Dnalk

natloved Titanium for Surgical Impirunt-.

pecirication for Ti-o.Al--\" Alloy Castings for Surgicei fv -

P

e PR O B I
- Lertrication & Quait

weatton of Nondestructive Tewt Pore -

“upplement D Recommended Practice, Personnel Certifica o nd

oo on=Destructive Testing

STITI T

- FEDE BETNRNIFRS SN

s de me s setined by 15565 as adeviee mtreduced by surgically pencra 2 the skin or mucosa of the

onoonUnLromain mnm he body foflowing surgery.
t ~oe s detined ona drawing or document requiring poli~hing,
Yoo race sdetined as o polisned surface that would porentiail o o searing articulation.

- S e ds defined onadraw me or document as “spherical surracs
I ~y :

who LT LT AT TEOINSPECTICN PERSONNEL

“rihove a minmum - ion rating in one eve as follow <.

CNDENTIAL
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R Near visien: Fiomus Vision Tester 207225 or better
3. Near vision deuiy: saeger Tyvpe 2 at 14 inches or better
34 Cojors s Average(4 of 6 responses on Titmus test)

0. PRCCEZsS& / PROCEDURE DEFINITION

I Pre potisi surface:

0.i.1.  The surface tinish of all components prior to polishing shall be cround or machined to an RMS.
o1 ~0 micro inches or better. All components shall be visuaily inspected tor any defects such as
surface damage or poor surface condition.

6.2 Al components shall be inspected for dimensional conformance *o :he cngineering drawing
ceauirements at the pre-polished state.

5.0 20 ‘mplants in an unacceptable pre-polished condition shall be seereasied und the quality assurance
manacer shall be contacted for instructions as to their disposition

bl i oorous coated implants shail be protected from all solid partictlaie contaminants such as
muchining media. abrasives and dust. Temperature and solubility -haracteristics of masking
nediadare o be considered <o as not to compromise their in process ~erivrmance and their later

al removal from implants.

Pioaoning ond Butfing
Uotant surtaces requiring poilishing per this specification ur. cherwise specified by
s ceenng drawings shalf be nolished to a final surface finisii o~ .ot neld in table 1. Such
g shadl be achieved by the successive use of finer medr. o vaerial removal rate of
eeeys shatl be established and appropriate allowances sk ¢ aade at the pre-polished
ional state. it is recommended that single step processos o oied unless reliable
enenal conuol exists.

sartiee idéz]n} wion , Surface Finish
_Pedishor Polished ©0.10 microns

Articulating - 0.05 microns

Articulaung Sonerieal - 0.023 microns

Table ©. Surface Finish Definition
deee o Coeomsiants shail
W bed surfaces.
Sonioad miable
Yemewn o CCrous coated implants shail be protected from all liquid and nareulate contaminants such
o sotisiing media. abrasives and dust. Temperature and solubilin “naracteristics of masking
Boinare 1o be considered <o as not to compromise their in proces- #>rformance and their later
cemoval from implants.
faurtaces coated with TiN shall be repolished as nece-<ar o restore the surface
+ihe surface according o specification S-011. In additinn uen polishing shall expose all

> butfed atthe polished state to introduce a bivh retlective britliance to the
hh process shall remove all surtace charactesisiics ivss than the RMS

be

T
—

i

Ay areas of substandard coating,
b Loated implants shall be subjected o a minimum of five ooniies of post polish
cak. The ulirasonic. Environment shall be at 2 minimun or 100KW/m° and a
oot d0khz and 1005 This shall be referred to as the ultrasonic adhesion test.

.6‘...:::‘«-«:: ~ “:‘.:A‘(“l‘my-"ﬂE‘\l§\\

S ENTIAL
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Receeiving:

7o sdbamplants shall be inspected by the polishing facility for any - ibic urtace defects or poor
surrace condition.

Finai In<pection:

7200 All implants shall be visually inspected under natural light to veriny the absence of all surface
characteristics visibie to the unaided eve such as scratches and haziness.

7220 surtace damage as a result of mechanical misuse or substandard post coat polishing of the

fmplant,

The implant surface finish shall be copared to known surface finish masters for color and

niifermity. Such comparison may be performed with unaided eye or cier means.

T

TG <MD DOCUMENTATION
Conpiaa shatl be processed according to S016.

LU e s shipment the polishing tacility shall provide a certificate i sontormance to this
Sooreacens such certiticate shall contam. but not be limited to :
Sheptor Lot Number gquantities and date.

wile s othervise specitied by the purchasing documerniaz, o+ i neering specification.
2 veas Mlnecessary repolisiing may be performed after autiio. .o on by the QA manager tor
oo aal iageeriny
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ENDOTEC, INC.
20 Valley Street, South Orange , New Jersey 07079

SPECIFICATION # S-014

specitication Title: Specification For The General Process And Quality Control Requiremenis And
nspeetion Criteria For The Sand Blast Surface Finish On Orthopedic Products.

COP

()

m

I'his wpecification applies to the nPnemI process and Jah

lre
“or the sand blasting of fimished surfaces 01‘ rthoped mp]ants and i

pectiication specifies general and minimum requirements for surface characteristics, method of
-utiace preparation and inspection criteria for orthopedic implants and instruments specified to have a

and diast surface finish. This shall apply when referenced on engineering drawings, process routers and
of curchase orders,

- -y v -

S CASLE SCCUMENTS

© Spectfication of General Requirements for a Quality Control Program;

L v 8203 Pracucee for the Care and Handling of Orthopedic Implants and Instruments.
-1130 specification for Titanium 6A14V ELI Alloy for Surgical Implant Applications.
67 Specitication for Unalloyed Titanium for Surgical Implants.

VS IO Specification for Ti6AI4V Alloy Castings for Surgical Implants.

1"709-87 Standard specification for thermomechanically processed cobalt-chromium-molybdenum
afron cor surgrcal impiants.

CIFIMITIONS

- rilvonedic Implant and instruments are as defined by F565 .

e oy~

--LCZZC ¢ PROCEDURE DEFINITION
2oe Dlast surface:
tovo Thuesurtace finish of all components prior to sand blasting shall be ground or machined to an

RYNis. of 16 micro inches or better. All components shall be visually inspected for any defects
such as surtace damage or poor surface condition.

M components shall be inspected for dimensional conformance to the engineering drawing
requrements at the pre- polished state.

CONFIDENTIAL
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T

. 5.1.3. Al porous coated implants shall be protected from all solid particulate contaminants such as
machining media. abrasives and dust. Temperature and solubility characteristics of masking
media are 10 be considered so as not to compromise their in process performance and their later
integral removal from implants.

i
19

Sand blasting :

3.2.1.  The parts shall be sand blasted by Aluminum Oxide blast media sieve size 60-80.

3.2.2. Adl parts shall be subjected to a minimum of five minutes of post blast ultrasonic wash. The
ultrasonic Environment shall be at 2 kW 20khz to 2kW 50khz and 100°F 120°F.

o. INSPECTICN REQUIREMENTS

1

0., Receiving:
.03, Al parts shall be inspected by the finishing facility for any visible surface defects or poor surface
condition.
ol i‘inal Inspection:

6.2.1. Albimplants shall be visually inspected under natural light to verify the uniformity of surface
characteristics as a result of this process and visible to the unaided eye .

" SZPCRTING AND DOCUMENTATION

s implants shall be processed according to S-016.

FIZUZTTICN 2 REWORK

‘ 3 VH parts. amldess otherwise specified by the purchasing documentation or engineering specification, may
“omewerhed. Ml abrasive or machining operations necessary to repair any damage may be performed
itier withortzation by the (QOA manager for part dimensional integrity.

CONFIDENTIAL
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ENDOTEC, INC.

20 Valley Street. South Orange . New Jersey 07079
SPECIFICATION # S-015

Specification Title: Specification For The General Process And Quality Control Requirements And
Inspection Criteria For The Glass Bead Blast Surface Finish On Orthopedic Products.

L. SCOPE

1.1. This specification applies to the general process and quality control requirements and inspection criteria
for the glass bead blasting of finished surfaces of orthopedic implants and instrumentation.

I~

PURPOSE

. fhis specirication specifies general and minimum requirements for surtace characteristics, method of
surtace preparation and inspection criteria for orthopedic implants and instruments specified to have a
alass bead blast surface finish. This shall apply when referenced on engineering drawings , process
routers and or purchase orders.

[§¥)

.j. APEL,CABLE DOCUMENTS

R ASOU-C Specification of General Requirements for a Quality Control Program.

3.2 ASTV-7 263 Practice for the Care and Handling of Orthopedic Implants and Instruments.
3.5 AT 26 Specification for Titanium 6AI-4V ELI Alloy for Surgical Impiant Applications.
3. LS PP Specification for Unalloved Titanium for Surgical Implants.

3.5 ASTN-THIO8 Specification for Ti-6A1-4V Alloy Castings for Surgical Implants.

3.6. AS TM-ET99-87 Standard specification for thermomechanically processed cobalt-chromium-molybdenum
atfoy tor sureical implants.

4. DEFINITIONS

4.1. Orthopedie Implant and instruments are as defined by F565 .
3. PRCCEZES / PROCEDURE DEFINITION

s Pre blast surface:

S.i.1. The surtace finish of all components prior to glass bead blasting shall be ground or machined to
an RMIS. of 16 micro inches or better. All components shall be visually inspected for any defects
such as surface damage or poor surface condition.

5.5.2. Al compoenents shall be inspected for dimensional conformance to the engineering drawing
recuirements at the pre- polished state.

. 3.0.0. M porons coated implants shail be protected from all solid particulate contaminants such as

mnachime media. abrasives and dust. Temperature and solubility characteristics of masking

CONFIDENTIAL 02304
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media are to be considered so as not to compromise their in process performance and their later
integral removal from implants.

Glass bead blasting :

3.2.1. The parts shall be bead blasted by glass beads sieve size 140-270.

5.2.2. Al TiN coated implants shall be subjected to a minimum of five minutes of post polish
ultrasonic wash. The ultrasonic Environment shall be at 2 kW 20khz to 2kW 50khz and 100°F
120°F.

INSPECTION REQUIREMENTS

0.1.

0.2.

Receiving:
6.1.1.  All parts shall be inspected by the finishing facility for any visible surface defects or poor surface
condition.

Final Inspection:
0.2.1.  All implants shall be visually inspected under natural light to verify the uniformity of surface
characteristics as a result of this process and visible to the unaided eye .

REPORTING AND DOCUMENTATION

-1

..

All Implants shall be processed according to S-016.

RECECTION & REWORK

3.1,

\ Il parts. unless otherwise specified by the purchasing documentation or engineering specification, may
be reworked. All abrasive or machining operations necessary to repair any damage may be performed
afier authorization by the QA manager for part dimensional integrity.

CONFIDENTIAL 023104
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ENDCTEC, INC.
20 Valley Street. South Orange . New Jersey 07079
SPECIFICATION # S-022

Specitication Tite: Requirements for The Validation and Routine Monitoring ot Sterilization by Gaseous
Ethyiene Oxide.

SCGoPE

1.1. Fhas epectiication describes the requirement for the development. validation. process control. and
mononng of the sterilization of medical devices using ethylene oxide.

rication shall provide the specificarion and quality requirement o+ the validation and routine
Dontion ¢ ';‘ 1edical devices using ethviene oxide. and shall contorm @ 7" * " #1133, and Health Care
ey standards. This specification shall be used and referenced on ali ~trehase orders. travelers. etc..

e CaZE STCUMENTS

T tec D oeaindy systems, dodel for Quadity Assurance in Design. e oo on cat Production,
Lo Servicing.

i

e Lo L0Y uiaation and Routine Convrol of Ethvlene Oxide Sterilizatt.
e Chenn T ity System Reguirements for Medical Devices.
B Coieo 0 e standards and Recommended Practices.

3 T

w0 Proeess Vadidation for 1O Sterilization Microbiological et

oo T n N 1C993-7.2 B0 Sterilization Residuals.

ST
PN NIFTFE SR P
4.1 serais, ot ot the sterifization process during which ethylene oxide s ieworb from the medical

devier ntd ~rrumtermmed levels are reached.

total number of viable microbes on a packaged item or meuicai device prior to the
FOTTZLL N Crowssing,

w2 CovimeRion mg. htaining and documenting evidence that equipment o reen provided and installed in
Coonine o s specifications and that it functions within predetermiig ! Himins when operated in
aveardiiies i ‘:»pemtio[ml instructions.

£ onuboae i Treaunent of product within the sterilization cvele, but prioy o sterilant admission. to
Cewllermined temperature and relative humidity throughout the stertiization load.

LA D-seen i redueton yadue. Time cexpressed in miniciles) required 1o secure inactivation of
St raamsms under siated exposure conditions.

NTIDENTIAL
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4.0. Exposure Time. Time for which the sterilizing chamber is maintainea at e ~pecitied temperature.

sterthanit concentration. pressure. and humidity.

4.7, Inocuiated earrier, Piece of supporting materiai on which a defined number 1 -pecified
microoraenisins has been deposited.

4.8. Performance Qualification. Obtaining and documenting evidence that the cquipment as commissioned
il produce acceptable product when operated in accordance with the process pecification.

4.9, Preconditioning, (See Conditioning)

4.10. Precess Chailenge Device, Object that simulates the worst case of conditicns. o they are given by the
sterijizing agent. in the items of the goods to be sterilized.

4.0 Process Development, Documented program of studies that is performea o detine the sterilization
orece s hased upon the product/packaging loading pattern and/or equipment iimuations.

.
to

Process yuaification, Obtaining and documenting evidence that the “tertiizat: n process will produce
coosvante eadth care products.

o200 Preuct ampa ability, Ability of the steriiization cvele to achieve tae mrendd vosults without a

forntonad srteet on the product.

<oo=o oo smadification. Obtaining and documenting evidence health care
~oier exposure o O,

21w iil be acceptable for

w0 e T rerimentad unit that Bs either the whole medical device v w0 1 1 sortion thereof.
Lantoyvolume. or surface area. chosen to represent the - Lo adidity,
dooos e recnon ofamedical device that is free from viable microoruari-ims,
T e esiranee Level The expected “Iommht\ of an mm or unit bemne ensierile after exposure to

e
'.:f:j. st nrocess. SAL s range from 10 o 10 dep«—.nd.n; S TOUUT USe.

oot o oanee Level doses the dose ' KRGy required to achieve the coimen oy L

st el Padivy, the place where sierilization and sterilization validatio i - ~ertormed. either in-

I act \(C{lill&?}

SIS i eoennoiishing documented evidence that provides a high deweres 1 casurance that a specific
oD e stently produce a product meeting its predetermined spec oo ns and quality
PRGN

PRCOCEDLFEZ /=L DATION

L o ©oia e perrormed using method CLothe Half eyele method of 0211 ANSI/ISO 11135
REIUCIRN i alidation shall include
Sl L oannissioningg
oo Jerrermanee Qualifieation, Physical:

Soecs Peroemanee Qualification. Microbiological:
: eruifieation of Validation:
“wos Control and Monitoring;
Crwre Aeiease from Sterilization,

S Coreose e o hail be associated ith demonstrating that the equiniment conforms to specification

aneos o udificauon, and ‘\:cn”\.;mxutmg that acceptable product will be produced when the
S STTUNLES Used i acesrdance with documented procedurcs. The Sterilizing Facility is
U DENTIAL
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respon=ibic tor commissioning the equipment. They shall demonstrate that the cauipment specifications
top the preconditiong stenlization. and aeration equipment are met. The © omtrect Sterilizing Vendor
-hatl also demonstrate documented evidence of calibration of all instrumeniavion 1or controlling the load
sonditien. indicating, and recording the sterilization process. As part of sreccnditioning for temperature
«nd umidiny shall be monitored per ISO 11135 guidelines.

s3. Performance Qualification. Physical Physical performance qualification shall be performed on the
murcduction of new product. significant changes to existing product in produet design, packaging.
~tersfization foad configuration or density. sterilization equipment. or pro:ess o eie. The effects of such
chanues on ¢il stages of the sterilization including preconditioning and acration should be determined.
fhe steriizing Facility is responsible for performance qualification (phy sicaly in accordance with 1ISO
CUPES zwdelines and shall furnish documentation as part of the validation revalidation reports.

crermance qualification shall be performed in the chamber for both minimum 2nd maximum load sizes

duiae s ahdanon using the half eyele method. Temperature profiles of the - 1erilization load shall be

ey e
¢ nondd

1ol

or

v each loading pattern. The focation of the probes throughct the -terilization load should
s ctsowd to determine the maximum tcmpcraturc variation, and take it oot nt hot or cold spots
oeated e commissioning. Physical performance factors should be determired {or the specified

NATT Ay

~dne cartemns o erder to prepare the opualmg specification. These fuc.ore ~iv uld include:
SO0 e depth and rate of attainment of vacuum:

P et
11

he chamber leak rate tperformed cither under vacuum for sub-atn annerie eyeles, or under
cuunm and at pressure for super-: 1tmo»phcn 1c eveles.)
e tressure rise or injection of steam during the conditioning b
Too-o o ressure vise and rate of attamment on admission of EtO ant o i of factors with
s intended to monitor gas concentration.
S2 Vo enth and rate of attainment of vacuum used to remove Fi(),

y

Too L orossure rise and rate of attainment of pressure on admission i i,

¢
¥

<

/1

st s Ciaalification, Microbiological Microbiological performace yuaiitication shall be
w0 he mwroduction of new product. significant changes to exisiie sroduct in product design.
Yoo oo zation foad contieuration or density. sterilization equipnic.

our rprocess cycle. The
conoonanges on ail stages ot the stertlization including precori.

tune and aeration should be
Che stertlizing Faciiity is responsible for performance quaiz:iaion o microbiological) in
50 TSRS gurdetines and <hall furnish documentation as pace . their

~cibidation reperts. Sinee the number and resistance of microcyanivins on any particular
- veeoertlization is unhnown, the efticiency of a sterilization ¢ oic 1< demonstrated by

sorinet e L andy to determine the naturally occurring bioburden on thc rroduct orior to sterilization vs.

s taee (Biological Indicator) BIs. BI's shall be used with knov n microorganisms. The
clacteo e npe of BEs 1o be used is the responsibility of the Sterilizirg acility and shall satisty the
sovcoent SO B Lnd AAMI TIR guidelines. The resistance <1 12w inicroorganisms shall be
et the sterilization ey cele specitication. If the naturally occurring bioburden or CFU's are
RS 2 should be placed in the part of the product that is me - diificuit o sterilize. If the
tew s roduct s such that a Bl cannot be accommodated. the preauct shail be inoculated with the
" ' w0 provide a hnoven number or viable spores. BI's shull -o sed und should be placed in
et nere sterilization conditions are the most difficult to achicye. Microbiological
oot oros aatifieation shail be carried out using Method C, the Hait v 2l method of

Ll
h

sl S 1125, This method fnvelves determination of the minimum time of exposure to E{O.
VoSS }'\armn:xer: 2Ncept tine remaining constant. at which there are no survivors. Two
IR S ,nnu}d Co perrormed (o coniirm the minimum time. Betiy should show no growth
‘ T s;;uin;u 2xpesure e Should be at feast double the minmimum time.




Page 4 of 4

{ Procedure Revision [ssue Date | Originator : Engineering

TES | so22 B 8/5/99 MWor Taken

S =

Certification of Validation The validation report should include the following:
1. Details of product sterilized:

The specification of the Sterilizer:

The Commissioning data;

Records of performance qualification, physical and micrbiological,

The validation protocol;

The documented procedures used;

Documented operating procedures including process control limits.

S et '
g Jrth th Eli ‘e th
SN N de L 19

N
R

5.0. Muaintenance of Calibration Procedures
3.6.1.  Revalidation, Revalidation shall be performed to confirm that inadvertent process changes have

not been made. and to demonstrate that the original validation report remains valid. Revalidation
will include elements of recommissioning and requalifications. If recommissioning or
requalification detects a process change, the commissioning and performance qualification may
need to be done again. Previous validation and revalidation results should be considered in
establishing the revalidation protocol. Data from the revalidation should be compared with
records of the original validation to confirm that the original performance has been retained. The
Stertlizing Facility is responsible for developing the protocol and performing the revalidation per
ISO 11155 guidelines.

T Routine Sterilization, Control and Release
5700 The voutine [1O sterilization of a medical device is critical to ensure device sterility, safety, and
cticctiveness. Consistant operating conditions should be maintained and monitored, and control
of the L0 sterilization process should be designated.
&7.2. Duata shall be recorded and retained for each sterilization cycle to demonstrate that the
“lertiization process specification has been met. The data should include the following:

8.7.2.1. Temperature within the sterilization load during preconditioning.

5.7.2.2. Time of commencement and removal of the sterilization load from preconditioning for
cach sterilization load.

5.7.2.5. Time of commencement of the sterilization cycle of each sterilization load.

£.7.2.4. Temperature within the sterilization load during the sterilization cycle.

5.7.2.5.  Humidity during conditioning as determined by direct measurement.

3.7.2.6.  Pressure in the chamber during the sterilization cycle.

37270 Evidence that EtO has been admitted to the sterilization chamber.

3.7.2.8.  Concentration of EtO in the chamber determined by analysis.

3.7.2.9.  Exposure time.

5.7.2.10.  Aeration time.

3700 Besudes these parameters. Biological Indicators (BI’s) shall be used in glassine (placed with the
~amples) and placed in an area that is the most difficult to sterilize. When the sterilization cycle
s complete. the BI's shall be removed from the glassine and sent for testing. Based on the BI’s
results. the lot shall be released. There shall not be any positives in the BI's testing. The
Stertiizing Facility shall be responsible for proving the data as well as monitoring the
stertlization process.

=7+ The other process parameters are by a sterilization and testing protocol developed by vendor and
avreed upon by Endotec QA.

CfL Residuals

CONFIDENTIAL
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5.8.1. LtO for sterilization of medical devices at acceptable residual levels prove no risk to the patient
in normal product use, but any exposure of more them normal may cause or is known to exhibit a
number of biological effects, and consideration should be given to EC (Ethylene Chlorohydrin)
and EG (Ethylene Glycol) because of these potentially harmful effects.

2.8.2. The acceptable levels for Endotec devices shall be EtO 0.1mg/day ADD (averaged daily dose);
EC 2mg/day ADD; and in ppm (parts per million) it is 100, 100, 1000 for EtO, EC and EG.

5.8.3. The method for determining EtO, EC, and EG residuals is the responsibility of the Sterilizing
Facility and shall satisfy the requirement of ISO 10993.

5.8.4. For product lots processed 5 or less in a year. the release of product for Eto, EC, and EG
residuals shall be performed for each individual lot, i.e. products without dissipation curve data.

5.8.5. TFor product lots processed 5 or more in a year, the release of product for Eto, EC, and EG
residuals shall be performed per the procedure for product release using residual dissipation

curves.
S Reports
3.9.1.  Validation Reports:
S.9.2. Revalidation Reports:
£.9.2. Routine Sterilization Reports.

CONFIDENTIAL
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ENDCOTEC, INC.
30 South Center Street. Orange. New Jersey 07030
SPECIFICATION # S-023

Speciiication Title: Requirements for The Validation and Routine Monitoring of Sterilization by Gamma
Radiation.

SCOPE

1.1, Ihis specitication describes the requirement for the development. validation. process control. and
monitoring of the sterilization ot medical devices using gamma radiation.

PURPCEE
s Thiowpeciication shall provide the specification and quality requirements ror ihe validation and routine

wrnsation of medical deyices using zamma radiation. and shall contorm i {SO and Health Care
transin standards. This specification shall be used and referenced on all surchase orders, travelers. etc..

ASRPUCAELZ 20CUMENTS

Suaiiy Systems, Moded for Quality Assurance in Design. Doy ciooment. Production,

=

- n.and Scr\‘icing.

P NS R ISO TT137:1994/A1:2002 Requirements for Validation and Routine Control ~ Radiation
Sietiiau

S T sah uanny System Requirements for Medical Devices.

: Y Lo standards and Recommended Practices.

2R CATIUTHR 2702001 Microbiotozical Methods for Gamma Irradiation Steiiiization of Medical Devices.

RV w0 s A8 ST32 Guideline for gamma radiation sterilization

DEFIMITICONE

N Aororbud dose. the quantity of radiation energy absorbed per unit of mass. his quantity is usually
rerored o simply as “dose”.

-2 Dosimeier, 1device or system having a reproducible. measureable response to radiation. which may be

Sseatoomeasuse the quantity of absorbed dose in a given material.

a1 sterilization und pa('kaginﬂ
Sob ovildeseos covered by ‘hxs specification shall be sterilized and paciazed in accordance with
AL CANISO/ T . 004 \1:2002 using a dose of 25KkGy .
Il Coese T TANTIATION
oo T enatiorn for the dose of 25KGy shall be accomplished by the procedure of AAMI TIR27:200 1

CONFITCENMTIAL G 10
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5.2.2 Processing Records. The process specification should require the bilowing information be

ecorded and
5.2.1.1.
2.1.2
2.1.3.
Jd.4
.1.6.
2.1.7.

n :Jl e L
9

[S 2 S I S I ]
N

v L n

reviewed by authorized individuals and maintained in *he process documentation.
Incoming product count (number of boxes).

Product loading pattern in irradiation container.

Dosimeter placement in irradiation container.

Sterilization lot number.

Specified minimum and maximum dose radiation.

Sterilization date.

Dosimetric readings.

CONFIDENTIAL 7 104
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ENDOTEC, INC.

50 South Center Street, Orange. New Jersey 07030

SPECIFICATION # S-023
Specification Titic: Requirements for The Validation and Routine Monitoring of Sterilization by Gamma
Radiation.
SCOPE
1.1, Fhis specitication describes the requirement for the development. validation. process control. and

menitoring of the sterilization ot medical devices using gamma radiation.

TS sneciiication shall provide the specification and quality requirement. tor the validation and routine
aerihization of medical devices using camma radiation, and shall conform 0 SO and Health Care

1

ndustry ~standards. This specification shall be used and referenced on all purchase orders, travelers. etc..

AFPLICABLE DOCUMENTS

50 ah i Duality Systems. Model for Quality Assurance in Design. Dey clonment, Production.
neraliaten. and Servicing.

3.2, y“\\i.h LIH/ISO 11137:1994/A1:2002 Requirements for Validation ana Routne Control — Radiation
seerthizate

3., -0t Juality System Requirements tor Medical Devices.

3. Yol b Standards and Recommended Practices.

3.E LI TTIRIT:2001 Microbiological Methods for Gamma Irradiation Ster:lizauon of Medical Devices.

2. AL UAAT T 5T32 Guideline for gamma radiation sterilization

DEFINITICMS
4.

Absorbed dose. the quantity of radiation energy absorbed per unit o mass. This quantity is usually
retered o simply as “dose”.

12 Dosimeter. 2 device or system having a reproducible, measureable response to radiation, which may be
ased e measure the quantity ot absorbed dose in a given material.

s Sterilization and packaging
ST vildevices covered by this specitication shall be sterilized and packa: 2ed in accordance with
ANSEAAMEISO/TTTT37:1994/01:2002 using a dose of 25kGy .
3. : NTIATION

tantiation tor the dose or 25LGy shall be accomplished by the procedure of AAMI TIR27:2001

NETDENTIALw 1400
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5.2.2 Processing Records, The process specification should require the “offowing information be
recorded and reviewed by authorized individuals and maintainea i the process documentation.
5.2.1.1.  Incoming product count (number of boxes).
3.2.1.2.  Product loading pattern in irradiation container.
3.2.1.3.  Dosimeter placement in irradiation container.

5.2.1.4.  Sterilization lot number.

5.2.1.3.  Specified minimum and maximum dose radiation.
5.2.1.6.  Sterilization date.

3.2.1.7.  Dosimetric readings.

CONMFIDENTIAL- v
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ENDOTEC, INC.
20 Valley Street, South Orange, New Jersey 07079

SPECIFICATION # S-024

Specification Title: General Process and Quality Control Requirements and Inspection Criteria For The
Cleaning Of Orthopedic Implants.

SCOPE

11 I'ns specification applies to the general process and quality control requirements and inspection criteria
tor the cleaning of orthopedic implants.

PURPOSE

his specification specifies general and minimum requirements for surface cleaning, method of surface
cleaning and inspection criteria for orthopedic implants so as to remove environmental, handling and
manulacturing process related contaminants. This shall apply when referenced on engineering drawings,
process routers. Engineering specifications and or purchase orders. In process cleaning shall apply
subsequent to all finishing operations where surface condition and cleanliness is necessary for the
adequate mspection of the components. Final cleaning shall apply to all implants prior to final

pachaging.

-

APPLICABLE DOCUMENTS

LR ASQC-UT Specification of General Requirements for a Quality Control Program.

(&)
&

8

.20 ASTM-[563 Practice for the Care and Handling of Orthopedic Implants and Instruments.

3.l A5 TM-F136 Specification for Titanium 6Al-4V ELI Alloy for Surgical Implant Applications.

3.0 ASTM-F67 Specification for Unalloved Titanium for Surgical Implants.
3z Iederal Standard 209 ~Airborne Particulate Cleanliness Classes in Clean Room and Clean Zones”.
2.0, ASNT TC-TA Supplement D Recommended Practice, Personnel Certification and Certification in Non-

Destructive Testing.

CEFINITIONS

i Orthopedic Implant is defined by F565 as a device introduced by surgically penetrating the skin or
mucosa of the body with the intention that it remains within the body following surgery.

in-Process Cleaning is defined as cleaning necessary to remove process related contaminants that
mtertere with the implant’s inspection. subsequent processing operations, or final performance. .

Tinai Cleaning is defined as. cleaning necessary to remove process, handling and environmental
contaminants that may interfere with the implant’s condition and performance standards during its use,
oricr o final packaging and sterilization of such implants.

CONFIDENTIAL
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QUALIFICATIONS OF INSPECTION PERSONNEL

3.1 All inspectors shall have a minimum vision rating in one eye as follows:
32 Near vision: Titmus Vision Tester 20/25 or better

3.3. Near vision acuity: Jaeger Type 2 at 14 inches or better

34 Color vision: Average (4 of 6 responses on Titmus test)

PROCESS /PROCEDURE DEFINITION

0.1. IN PROCESS PLASTICS:

6.1.1.  The cleaning of plastic components is intended to remove all surface contaminants resulting from
the manufacturing and handling of the components. All components shall be visually inspected
for any defects such as surface damage or poor surface condition.

6.1.2.  Implants in an unacceptable condition shall be segregated and the quality assurance manager

shall be contacted for instructions as to their disposition.

Cleaning and drying of components shall be performed at temperatures compatible to the

component’s material so as not to compromise the mechanical or dimensional characteristics of

the components. ‘

0.1.4.  Components shall be soaked in a detergent solution able to dissolve contaminants traceable to the
method of manufacture.

6.1.3.  Mecchanical means compatible with the components material shall be employed to remove loose
and lightly imbedded solid contaminants without further contaminating or altering the
components surface.

6.1.0.  Ultrasonically agitated detergent cleaning shall be employed for removing loose contaminants
resulting from the manufacture and handling of the components.

0.1.7.  Ultrasonically agitated rinsing shall be employed for removing detergent used in cleaning.

0.1.8.  Final rinsing with commercially available distilled water shall be employed.

6.1.9.  Air-drving at room temperature shall be employed as a final step.

0.2, INPROCESS METALS:

6.2.1.  All porous coated implants shall be protected from all solid particulate contaminants such as
machining media. abrasives and dust by the use of water-soluble high purity gelatin. Temperature
and solubility characteristics of masking media are to be considered so as not to compromise the
in process performance and the later integral removal from implants. The protective media and
other contaminants removal shall combine various methods that assure implant material integrity.
[t is recommended that a single step processes be avoided unless reliable controls exist.

6.2.2.  Itis recommended that the water-soluble high purity gelatin used is laced with dye penetrant
such that its adequate removal is monitored by visual inspection.

0.2.3.  The cleaning of metal components is intended to remove all surface contaminants resulting from
the manutacturing and handling of the components. All components shall be visually inspected
for any defects such as surface damage or poor surface condition.

5.2.4. Implants in an unacceptable condition shall be segregated and the quality assurance manager
shall be contacted for instructions as to their disposition.

5.2.5. Cleaning and drying of components shall be performed at temperatures not exceeding 300 F.

6.2.0,  Components shall be soaked in a detergent solution able to dissolve contaminants traceable to the
method of manutacture.

6.1.

(o)

CONFIDENTIAL
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6.2.7.

6.2.8.

6.2.9.

6.2.10.
6.2.11.
6.2.12.

6.2.13.

6.2.14.
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Mechanical means compatible with the components material and surface finish shall be
employed to remove loose and lightly imbedded solid contaminants without further
contaminating or altering the components surface. These may include the use of soft brushes and
high-pressure water jet.

Ultrasonically agitated detergent cleaning shall be employed for removing loose contaminants
resulting from the manufacture and handling of the components.

Components shall be soaked in an alkaline detergent solution able to dissolve protein and
cellulose based materials. This step shall be employed after standard detergent and mechanical
means of cleaning, to assist in assuring no gelatin or polishing media remain entrapped in not
readily visible surfaces of the components.

Ultrasonically agitated rinsing shall be employed for removing detergent used in cleaning.
Final rinsing with commercially available distilled water shall be employed.

Air-drying at temperatures not exceeding 300 F shall be employed as a final step. Other means
such as forced air and water-absorbing paper may be used to remove excess water from porous
coated and polished surfaces to accelerate the drying process and reduce environmental
recontamination of the cleaned surfaces.

It is recommended that. to the extent practical, cleaning and rinsing fluid temperatures be
elevated to a maximum of 140 F to improve efficiency of the cleaning process.

No component should be allowed to dry prior to the final distilled water rinse, to minimize
staining or surface etching from solution chemicals due to evaporation.

6.3. FINAL CLEANING Prior to Packaging:

6.3.1.

6.3.2.

6.3.6.

All implants shall be protected from all solid particulate and other environmental contaminants
by the use of appropriate environmental controls that meet or exceed clean room 10,000
standards.

All components shall be visually inspected for any defects such as surface damage or poor
surtace condition prior to the final cleaning operation.

Implants in an unacceptable condition shall be segregated and the quality assurance manager
shail be contacted for instructions as to their disposition.

Components shall be soaked in an Isopropyl alcohol bath to dissolve any contaminants common
to normal handling and transit packaging of materials.

All implants shall be protected from subsequent recontamination by the use of lint and dust free
gloves and the use of appropriate environmental controls that meet or exceed clean room 10,000
standards.

Air-drying at temperatures not exceeding 120 F shall be emploved as a final step. Other means
such as forced air and water-absorbing paper may be used to remove excess moisture from
porous coated and polished surfaces to accelerate the drying process and reduce environmental
recontamination of the cleaned surfaces and to minimize staining.

INSPECTION REQUIREMENTS

7.1. Receiving:

7.1.1.

Allimplants shall be inspected by the cleaning facility for any readily visible surface defects or
poor surface condition prior to cleaning.

7.2, Final Inspection:

CONFIDENTIAL
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. 7.2.1. All implants shall be visually inspected to verify the absence of all surface contamination such as
staining, residues, embeds, fibers, etc, visible to the unaided eye as well as other damage
resulting from handling during cleaning.

8. REPORTING AND DOCUMENTATION
8.1.  All Implants shall be processed according to S016.

8.2. At the time of shipment the facility performing such cleaning operations shall provide a certificate of
conformance to this specification, or adherence to other process requirements referencing this procedure.
Such certificate shall contain, but not be limited to:
(1) Implant Lot Number quantities and date.

9. REJECTION & REWORK

9.1.  All Implants, unless otherwise specified by the purchasing documentation or engineering specification,
may be re-cleaned. Any cleaning stage may be repeated as necessary, on condition that all subsequent
stages are also repeated to assure completeness of the cleaning process. Such activity does not require
prior authorization by QA manager.

9.2. On determination that re-cleaning will not eliminate contaminants from the components they shall be
rejected and Quality control shall be notified for final disposition.

CONFIDENTIAL
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6.4.1.2. Quantitative or qualitative and/or s:at: acally significant

Fesults:

H

g 020 Rererences of the of background technical data:

h.+. 1.+ Discussion ot major problems and corrective action taken to> <c ' ¢ them.

v.+.2.Processes shall be revalidated if changes are made to the equipment. product. packaging
materiais. or packaging process of the original validation.

FiNAL PACKAGE TEST AND INSPECTION

e contract pachager shall test tor Facixage and seal integrity per documented procedure for
I ve based upon AQL chosen for the run.

every run. The sampling plan shail
2o thie external surtace of the tinal outer pouch shall be inspected visually  or defects such as:
T2 N hreautarities inor on the sterile barrier materials such as tears. cracis. heles, or fractures:
memorenenee of foreign materials:
el imeaerny topen or incomplete seals):

RN

Len Oroeenoe o moisture or staining.

T e achaze shall be inspected for cuter box label, package intearit, nii tamper evident
- oo aanperrorm the final inspection per SLP0009.
oot roduct that have mper evident labels broken shall be insp reied by QA for
Dol T ity
U - <tarmined that the fnside and or outside pouches have not been pened. the

nUos ot damaged or contaminated. QA shall put on new tamper o wdient labels, and
~enewly sealed product back to Sales. This shall be documzimed and referenced in

Cwoce History File, Tamper evident labels shall be controlled =+« v *hey shall be
vroccondy by QA and those authorized by QA.
Jouoands D U CTERTIFICATION
S NTRREN - runs shall be accompanied by certification of packaging. that inchudes purchase

puer cackaging lot number and sample of the labels used for that run,
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ENDOTEC, INC.
20 Valley Street, South Orange , New Jersey 07079
SPECIFICATION # S-022

Specttication Title: Requirements for The Validation and Routine Monitoring of Sterilization by Gaseous
Ethylene Oxide.

1. SCOPE

i.i. Thisspecification describes the requirement for the development, validation, process control, and
monitoring of the sterilization of medical devices using ethylene oxide.

b This ~pecification shail provide the specification and quality requirements for the validation and routine
sertlization of medical devices using ethylene oxide, and shall conform to ISO 11135, and Health Care
ndusiry standards. This specification shall be used and referenced on all purchase orders, travelers, etc..

¢

AFCLICABLE DOCUMENTS
. T O 0001 Quality Systems. Model for Quality Assurance in Design, Development, Production,
istallaton. and Servicing,
IS 11135 Validation and Routine Control of Ethylene Oxide Sterilization.
00001 Quality System Requirements for Medical Devices.
Yol b VAN Standards and Recommended Practices.

LA TIR On Process Validation for EtO Sterilization Microbiological Aspects.

ISOUTCI94/DIS1C993-7.2 FtO Sterilization Residuals.

. Aceration, Part of the sterilization process during which ethylene oxide is desorb from the medical
e e untl predetermined levels are reached.

"l Sioburden, The tota’ number of viable microbes on a packaged item or medical device prior to the
Senilization processing.

+ommissioning, Obtaining and documenting evidence that equipment has been provided and installed in
acavaance with its specifications and that it functions within predetermined limits when operated in
wooordanee with operational instructions.

< wauitioning, Treaument of product within the sterilization cycle, but prior to sterilant admission, to

o eredetermined temperature and relative humidity throughout the sterilization load.

REE

. . 0 uiaer decimal reduction value, Time (expressed in miniciles) required to secure inactivation of
o e st orcamsims under stated exposure conditions.

CONFIDENTIAL
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Exposure Time. Time for which the sterilizing chamber is maintained at the specified temperature,
siertlant concentration. pressure. and humidity.

Inocuiated carrier. Piece of supporting material on which a defined number of specified
microorganisms has been deposited.

Performance Qualification, Obtaining and documenting evidence that the equipment as commissioned
will producc acceptable product when operated in accordance with the process specification.

Preconditioning, (See Conditioning)

Process Challenge Device, Object that simulates the worst case of conditions, as they are given by the
sterifizing agent. in the items of the goods to be sterilized.

Process Development, Documented program of studies that is performed to define the sterilization
arocess based upon the product/packaging loading pattern and/or equipment limitations.

?rieess Qualification, Obtaining and documenting evidence that the sterilization process will produce
aeeeptable health care products.

Croduct Compatability, Ability of the sterilization cycle to achieve the intended results without a
fciimentad effect on the product.

Product Qualification. Obtaining and documenting evidence health care product will be acceptable for
i ptended use after exposure to EtO.

e experimental unit that is either the whole medical device or unit, or a portion thereof,
by weight. volume, or surface area, chosen to represent the bioburden validity.

Sumple, T
{

Sterile. Cendition of a medical device that is free from viable microorganisms.

“terifity Assurance Level. The expected probability of an item or unit being nonsterile after exposure to

~atid werilivation process. SAL's range from 10 ™ to 10  depending on product use.

Ctestliny Assurance Level dose. the dose in KGy required to achieve the desired SAL.

oy

~testlizing Facility. the place where sterilization and sterilization validation is performed, either in-
~rat contract sterilizer.

O

Vitidadon, Establishing documented evidence that provides a high degree of assurance that a specific
“rocess il consistently produce a product meeting its predetermined specifications and quality

SHAracteristcs.

=CURE VALIDATION

dication shail be performed using method C, the Half cycle method of AAMI/ANSI/ZISO 11135
Ihe validation shall include:
S Commissioning;
Performance Qualification, Physical;
Performance Qualification, Microbiological;
.14 Certification of Validation;
o5 Process Control and Monitoring;
Product Release from Sterilization.

ISR
HACTINCS,

s

AT T

.

I ated with demonstrating that the equipment conforms to specification
s ormance qualification. and demonstrating that acceptable product will be produced when the
rned couipment is used in accordance with documented procedures. The Sterilizing Facility is

CONFIDENTIAL
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Certification of Validation The validation report should include the folicv. mg:
Details of product sterilized:

The specification of the Sterilizer:

The Commissioning data:

Records of performance qualification, physical and micrbiologicar.

The validation protocol;

The documented procedures used:

Documented operating procedures including process control limits.

3.0. Maintenance of Calibration Procedures

5.0.1.  Revalidation, Revalidation shall be performed to confirm that inadvertent process changes have
not been made. and to demonstrate that the original validation report remains valid. Revalidation
will include elements of recommissioning and requalifications. [t recommissioning or
requalification detects a process change, the commissioning and performance qualification may
need to be done again. Previous validation and revalidation results <hould be considered in
establishing the revalidation protocol. Data from the revalidation shouid be compared with
records of the original validation to confirm that the original performance has been retained. The
Sterilizing Facility is responsibie for developing the protocol and perrorming the revalidation per
'SOTTISS guidelines.

= Koutine »terilization, Control and Release

Tooo The routine EtO sterilization of o medical device is critical to ensure device sterility, safety, and
ciiectiveness. Consistant operating conditions should be maintinea and monitored, and control
<1 ohi FD stertfization process should be designated.

.o 20 Data shall be recorded and retained for each sterilization cyceic o aemoenstrate that the
stertlizatien process specification has been met. The data should ncinde the following:

- Temperature within the sterilization load during preconditioning.

Time of commencement and removal of the sterilization foad from preconditioning for

cach sterilization foad.

L. Time of commencement of the sterilization cycle of ceuiy -terifization load.

<.+ Temperature within the sterilization load during the sterifization cycle.

2.5 Humidity during conditioning as determined by direct micasurement.

‘it

-

[ IO B ]
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.6, Pressure in the chamber during the sterilization cycle.

Evidence that EtO has been admitted to the sterilization chamber.
7.2.0. Concentration of E1O in the chamber determined by anuis sis.
7.2 Exposure time.

20000 Aeration time.

[REFIERS IO I

<. Sesudes these parameters. Biological Indicators (BI's) shall be used in giassine (placed with the
sampies) and placed in an area that is the most difficult to steriiize. “When the sterilization cycle
< completes the BIs shall be removed from the glassine and sent ior testing. Based on the BI's
woulis. the ot shall be released. There shall not be any positives in the BI's testing. The
sterthizing Facility shall be responsible for proving the data as weil as monitoring the
SlertHi/ation process.

-+ ohe sther process parameters are by a sterilization and testing protocol developed by vendor and
oo apen by Endotec QAL

T
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responsibic tor commissioning the equipment. They shall demonstrate that tae equipment specifications
tor the preconditiong sterilization. and aeration equipment are met. The ¢ ontracr Sterilizing Vendor
shail also demonstrate documented evidence of calibration of all instrumentation for controlling the load
condition, indicating, and recording the sterilization process. As part ol yrecenditioning for temperature
and humidity shall be monitored per ISO 11135 guidelines.

33 Performance Qualification, Physical Physical performance qualification hall be performed on the
mtroduction of new product, significant changes to existing product in product design. packaging,
sterilization load configuration or density. sterilization equipment. or process cvele. The effects of such
changes on alf stages of the sterilization including preconditioning and aeration should be determined.
The >tertlizing Facility is responsible for performance qualification (physical) in accordance with 1SO
F1135 vuidelines and shall furnish documentation as part of the validation revaiidation reports.
Pertormance qualification shall be performed in the chamber for both minimum and maximum load sizes
durie validavon using the half cyvele method. Temperature profiles of the sterilization load shall be
Jerermunaed tor cach loading pattern. The location of the probes throughout the sterilization load should
ovvlected to determine the maximum temperature variation, and take into azcount hot or cold spots
tocatea durme commissioning. Physical performance factors should be determined for the specified
foauame patterns inorder to prepare the operating specification. These factors should include:

320000 The depth and rate of attainment of vacuum:

3.0.20 Ine chamber leak rate (performed either under vacuum for sub-atinessheric cycles, or under

cwuum and at pressure for super-atmospheric cycles.)

<. Ereoressure rise or injection of steam during the conditioning nivse,

S0 Do oressure rise and rate of attainment on admission of EtO and o relution of factors with

hiooats intended to monitor gas concentration.

=205 The depth and rate of attainment of vacuum used to remove £10.

fooewloevressure rise and rate of attainment of pressure on admission 1

s .’:.-r;'a:z-n:;:nw 1) ';xiiﬁcation. Microbiological Microbiological performance gualification shall be
ervedon muoduction of new product. significant changes to existne product in product design.
t-. erttizadon load contiguration or density, sterilization equipmaini. or process cycle. The
<. aen changes on all stages of the sterilization including precenciziconing and aeration should be
e sterilizing Faciiity is responsible for performance quaiit:catzon imicrobiological) in
deecstaree vt ISO T3S guidelines and shall furnish documentation as ~at ot their
~ocue revalidation reports. Since the number and resistance of microos ES nisms on any particular
oo o sterilization s unhnown, the efficiency of a sterilization eyvcic is demonstrated by
sonduetie vsiudy to determine the naturally occurring bioburden on the product prior to sterilization vs.
s eessanee (Biological Indicator) BUs. BI's shall be used with known microorganisms. The
elestien o i tope of BI's to be used is the responsibility of the Sterilizing Faciiity and shall satisfy the
Sodi e anent FISO 11135 and AAMI TIR cuidelines. The resistance vi the ¢ microorganisms shall be
SSCU '-».g:"l.\h the sterilization cycle specification. If the naturally occurring hmburden or CI'U’s are
oowran 000 31 s should be placed in the part of the product that is most Siitieult to sterilize. 1 the
denacn e product s such that a Bl cannot be accommodated. the preduct =hail be inoculated with the
wote Lecvasion o provide a known number of viable spores. BI's shail be used and should be placed in
fooctio ns where sterilization conditions are the most difficult 1o achieye. Miciobiological

o uaiificaton shall be carried out using Method C. the Harl ¢y cie methiod of

vl S0 11135, This method involves determination of the minimum time of exposure to E1O.
with i o process parameters. except time remaining constant. at which there are no survivors. Two
ot e e ments should be pertormed to contfirm the minimum time. Bath should show no growth
Sorore 0 Thespecified exposure time should be at least double the mmimum time.
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ENDOTEC, INC.

50 South Center Street. Orange, New Jersey 07050
SPECIFICATION # S-023

Specitication Title: Requirements for The Validation and Routine Monitoring of Sterilization by Gamma

Radiaton.

1. SCOPE

1.1 Flirs specification describes the requirement for the development, validation. process control, and
montoring of the sterilization of medical devices using gamima radiation.

2 PURPCEE
M D specitication shall provide the specitication and quality requirements for the validation and routine

steribaten of medical devices using gamma radiation, and shall contorm to iSO and Health Care
sty standards. This specification shall be used and referenced on all purchase orders, travelers, etc..

AFFLICAELE 2CCUMENTS

. it g osalin Systems., Model for Quality Assurance in Design. Devewemment. Production,

dindaten, and Servicing.

2 O O TL SO 1THI3T:1994/A1:2002 Requirements for Validation and Routine Control — Radiation
R

- CT=GRGET i System Requirements for Medical Devices.

Yon b A0 A andards and Recommended Practices.

R Ao RETIR 272001 Microbiological Methods for Gamma Irradiation Steriiizauon of Medical Devices.

Ja KOs M ST 22 Guideline for camma radiation sterilization

DEFMITICNE

4 Absorped Jdose. the quantity of radiation energy absorbed per unit of mass.  his quantity is usually

reterad t simplhy as dose’.

4.2, Sosimeter. caestee or system having a reproducible. measureable response 1o radiation. which may be
-2 the quantity of absorbed dose in a given material.
’ PROCEZCURE
RS Sterilization and packaging

Soco M bdenecs covered by this specification shall be sterilized and packazed in accordance with
ANSEACMEISO/TTTIZ7:1994/A1:2002 using a dose of 25kGy .

o

t

~ton for the dose or 231Gy shall be accomplished by the procecure of AAMI TIR27:2001

CONFIDENTIALv 1o
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5.3.1. EtO for sterilization of medical devices at acceptable residuai oy ¢is prove no risk to the patient
in normal product use. but any exposure of more them normal mauy cause or is known to exhibit a
number of biological effects. and consideration should be given t¢ i2:C (Ethylene Chlorohydrin)
and EG (Ethylene Glycol) because of these potentially harmful crivets,

S.8.2. The acceptable levels for Endotec devices shall be EtO 0.1mg/day ADD (averaged daily dose):
EC 2mg/day ADD: and in ppm (parts per million) it is 100, 100. 1000 for EtO, EC and EG.
3.8.3. The method for determining EtO, EC, and EG residuals is the responsibility of the Sterilizing

Facility and shall satistV the requirement of ISO 10993,
3.8.4. For product lots processed S or less in a vear. the release of product for £to. EC, and EG
residuals shall be performed for each individual lot, i.e. products without dissipation curve data.

5.8.5. Torproduct lots processed 5 or more in a year, the release of product for Eto. EC, and EG
residuals shall be performed per the procedure for product release using residual dissipation
CUrves.
5.9, Reports
5.4.0. Nalidation Reports:
292, Revalidation Reports:
o000 Routine Sterilization Reports.
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ENDOTEC, INC.

30 South Center Street, Orange, New Jersey 07050
SPECIFICATION # S-023

Specification Title: Requirements for The Validation and Routine Monitoring of Sterilization by Gamma
Radiation.

SCOPE

ii. This specification describes the requirement for the development, validation, process control, and
monitoring of the sterilization of medical devices using gamma radiation.

PUURPOSE

E Sy

L i~ spectiication shall provide the specification and quality requirements for the validation and routine
stertlization of medical devices using gamma radiation, and shall conform to ISO and Health Care
industry standards. This specification shall be used and referenced on all purchase orders, travelers, etc..

AFPLICABLEZ DOCUMENTS
: 156G 20001 Quality Systems. Model for Quality Assurance in Design, Development, Production,
[nstailation. and Servicing. '

Y SNSTAAMIISO 11137:1994/A1:2002 Requirements for Validation and Routine Control — Radiation

sterthization.

EN260001 Quality System Requirements for Medical Devices.

S Vol. 1 \AMI Standards and Recommended Practices.
RS VAMIETIR 27:2001 Microbiological Methods for Gamma Irradiation Sterilization of Medical Devices.
S0 ATSEAAMIST32 Guideline for gamma radiation sterilization

CEFINITICNS

i \bsorbed dose, the quantity of radiation energy absorbed per unit of mass. This quantity is usually
rerered to simply as “dose”.

Dosimeter. a device or system having a reproducible, measureable response to radiation, which may be
wsod o measure the quantity of absorbed dose in a given material.
SRCCEZDURE

Sterilization and packaging
5.0 Adbdevices covered by this specification shall be sterilized and packaged in accordance with
ANSEAAMUEISO/T11137:1994/A1:2002 using a dose of 25kGy .

L 2B~ BSTANTIATION
S.200 b ubsandaton for the dose of 25kGy shall be accomplished by the procedure of AAMI TIR27:2001

CONFIDENTIALo714/04
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recorded and reviewed by authorized individuals and maintained in the process documentation.
3.2.1.1.  Incoming product count (number of boxes).
5.2.1.2.  Product loading pattern in irradiation container.

5.2.1.3.  Dosimeter placement in irradiation container.
5.2.1.4.  Sterilization lot number.

3.2.1.5. Specified minimum and maximum dose radiation.
5.2.1.6.  Sterilization date.

5.2.1.7.  Dosimetric readings.

CONFIDENTIAL- 71404
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5.2.2 Processing Records, The process specification should require the following information be
recorded and reviewed by authorized individuals and maintained in the process documentation.

5.2.1.1.  Incoming product count (number of boxes).
5.2.1.2.  Product loading pattern in irradiation container.
3.2.1.3.  Dosimeter placement in irradiation container.
3.2.1.4.  Sterilization lot number.

5.2.1.5.  Specified minimum and maximum dose radiation.
5.2.1.6.  Sterilization date.

3.2.1.7.  Dosimetric readings.
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ENDOTEC, INC.

20 Valley Street. South Orange, New Jersey 07079

SPECIFICATION # S-024

Specification Title: General Process and Quality Control Requirements and Inspection Criteria For The
Cleaning Of Orthopedic Implants.

SCOPE
L1 his specification applies to the general process and quality control requirements and inspection criteria

tor the cleaning of orthopedic implants.

PURPGCSE

()

Fhis ~pecitication specifies general and minimum requirements for surface clcaning, method of surface
cleaning and inspection criteria for orthopedic implants so as to remoye environmental, handling and
manuracturing process related contaminants. This shall apply when referenced on engineering drawings.
process couters, Engineering specifications and or purchase orders. In process cleaning shall apply
subseauent 1o all finishing operations where surface condition and cleaniiness is necessary for the
adeauaty mspection of the components. Final cleaning shall apply to il implants prior to final
paciaving,

3.) APBLICABRLE DOCUMENTS

0 ASUU-T specification of General Requirements for a Quality Control Proaram,
3.2 ASTNEEE03 Practice for the Care and Handling of Orthopedic Implants and Instruments.
3. VTN

0 Specification for Titanium 6Al-4V ELI Alloy for Surgical limpiant Applications.

3. ASTM-167 Specification for Unalloyed Titanium for Surgical Implants.

3.7 Federal Standard 209 ~Airborne Particulate Cleanliness Classes in Clean Room and Clean Zones™.

3.6 ASNT TC-1A Supplement D Recommended Practice, Personnel Certification and Certification in Non-
Destructne Testing.

DEFINITICMS

IS Orthopedic Implant is defined by F565 as a device introduced by surgically penetrating the skin or
mucosa of the body with the intention that it remains within the body following surgery.

b2 mn-Process Cleaning is defined as cleaning necessary to remove process related contaminants that
mterfere with the implant’s inspection. subsequent processing operations. or tinal performance.

2 Final Cleaning is defined as. cleaning necessary to remove process, handling and environmental

contaminants that may interfere with the implant’s condition and performance standards during its use.
pric o sinad nackaging and sterilization of such implants.
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Mechanical means compatible with the components material and surface finish shall be
employed to remove loose and lightly imbedded solid contaminants without further
contaminating or altering the components surface. These may inciude the use of soft brushes and
high-pressure water jet.

Ultrasonically agitated detergent cleaning shall be employed for removing loose contaminants
resulting from the manufacture and handling of the components.

Components shall be soaked in an alkaline detergent solution able to dissolve protein and
cellulose based materials. This step shall be employed after standard detergent and mechanical
means of cleaning, to assist in assuring no gelatin or polishing media remain entrapped in not
readily visible surfaces of the components.

Ultrasonically agitated rinsing shall be employed for removing detergent used in cleaning.
Final rinsing with commercially available distilled water shall be emploved.

Air-drying at temperatures not exceeding 300 F shall be employed as a final step. Other means
such as forced air and water-absorbing paper may be used to remove excess water from porous
coated and polished surfaces to accelerate the drying process and reduce environmental
recontamination of the cleaned surfaces.

. Itis recommended that. to the extent practical, cleaning and rinsing fluid temperatures be

clevated to a maximum of 140 F to improve efficiency of the cleaning process.
g&p

. No component should be allowed to dry prior to the final distilled water rinse, to minimize

staining or surface etching from solution chemicals due to evaporation.

CLEANING Prior to Packaging:

All implants shall be protected from all solid particulate and other environmental contaminants
by the use of appropriate environmental controls that meet or exceed clean room 10,000
standards.

All components shall be visually inspected for any defects such as surtace damage or poor
surface condition prior to the final cleaning operation.

Implants in an unacceptable condition shall be segregated and the quality assurance manager
shall be contacted for instructions as to their disposition.

Components shall be soaked in an Isopropyl alcohol bath to dissolve any contaminants common
to normal handling and transit packaging of materials.

All implants shall be protected from subsequent recontamnination by the use of lint and dust free
gloves and the use of appropriate environmental controls that meet or exceed clean room 10,000
standards.

Alr-drying at temperatures not exceeding 120 F shall be employed as a final step. Other means
such as forced air and water-absorbing paper may be used to remove excess moisture from
porous coated and polished surfaces to accelerate the drying process and reduce environmental
recontamination of the cleaned surfaces and to minimize staining.

INSPECTION REQUIREMENTS

Receiving:

T

Allimplants shall be inspected by the cleaning facility for any readily visible surface defects or
poor surface condition prior to cleaning.

Final inspection:
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QUALIFICATIONS OF INSPECTION PERSONNEL
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All inspectors shall have a minimum vision rating in one eye as follows:
Near vision: Titmus Vision Tester 20/25 or better
Near vision acuity: Jaeger Type 2 at 14 inches or better

Color vision: Average (4 of 6 responses on Titmus test)

PROCESS /PROCEDURE DEFINITION

6.1.

-

0.-.

IN PROCESS PLASTICS:

6.1.1.  The cleaning of plastic components is intended to remove all surface contaminants resulting from
the manufacturing and handling of the components. All components shall be visually inspected
tor any defects such as surface damage or poor surface condition.

6.1.2. Implants in an unacceptable condition shall be segregated and the quality assurance manager

shall be contacted for instructions as to their disposition.

Cleaning and drying of components shall be performed at temperatures compatible to the

component’s material so as not to compromise the mechanical or dimens:onal characteristics of

the components.

6.1+ Components shall be soaked in a detergent solution able to dissolve contuminants traceable to the
method of manufacture.

5,050 Mechanical means compatible with the components material shail be emploved to remove loose
and lightly imbedded solid contaminants without further contaminating or altering the
components surface.

0.1.6.  Litrasonically agitated detergent cleaning shall be employed for removing loose contaminants
resuiting from the manufacture and handling of the components.

i Uitrasonically agitated rinsing shall be employed for removing detergent ased in cleaning.

6.1.5.  I'inai rinsing with commercially available distilled water shall be employed.

519, \i-arving at room temperature shall be employed as a final step.

,..4
v

0.

IN PROCISS METALS:

6.2.1. All porous coated implants shall be protected from all solid particulate contaminants such as
machining media. abrasives and dust by the use of water-soluble high pur:ity gelatin. Temperature
and solubility characteristics of masking media are to be considered so as not to compromise the
m process performance and the later integral removal from implants. The protective media and
other contaminants removal shall combine various methods that assure implant material integrity.
it is recommended that a single step processes be avoided unless reliable controls exist.

6.2.2. It s recommended that the water-soluble high purity gelatin used is faced with dye penetrant
such that its adequate removal is monitored by visual inspection.

0.2.2. The cleaning of metal components is intended to remove all surtace contaminants resulting from
the manutacturing and handling of the components. All components <hall be visually inspected
for any detects such as surface damage or poor surface condition.

0.2.4.  Implants in an unacceptable condition shall be segregated and the quality assurance manager
»hail e contacted for instructions as to their disposition.

6.2.5. Cleaning and drying of components shall be performed at temperatures not exceeding 300 F.

2.0, Commponents shall be soaked in a detergent solution able to dissolve contaminants traceable to the
method of manufacture.
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. 7.2.1.  All implants shall be visually inspected to verify the absence of all surface contamination such as
staining, residues, embeds, fibers, etc, visible to the unaided eye as well as other damage
resulting from handling during cleaning.

8. REPORTING AND DOCUMENTATION
8.1.  All Implants shall be processed according to S016.

8.2.. At the time of shipment the facility performing such cleaning operations shall provide a certificate of
conformance to this specification, or adherence to other process requirements referencing this procedure.
Such certificate shall contain, but not be limited to:
(1) Implant Lot Number quantities and date.

9. REJECTION & REWORK

9.1.  All Implants, unless otherwise specified by the purchasing documentation or engineering specification,
may be re-cleaned. Any cleaning stage may be repeated as necessary, on condition that all subsequent
stages are also repeated to assure completeness of the cleaning process. Such activity does not require
prior authorization by QA manager.

9.2.  On determination that re-cleaning will not eliminate contaminants from the components they shall be
rejected and Quality control shall be notified for final disposition.
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